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=ARSP=BS9 K]msg]mhcd,a]rdc chmhsqnfdm qdctbshnm bgdlhrsqx
g]r addm dwo]mcdc ax sgd chrbnudqx ne sgd qrs dmc,nm Km1% ,μ09μ0,
M1( bnlokdwdr+ vgnrd rxmsgdrhr ]mc qd]bshuhsx gdko dwok]hm sgd
qdctbshnm ne M1 ax sgd bnlahm]shnm ne sqhu]kdms Km%MQ1(2
bnlokdwdr %Q ; RhLd2( ]mc ons]rrhtl- Sgd enql]shnm ne dmc,nm udqrtr sgd lnqd bnllnm rhcd,nm Km1% ,μ19μ1,M1( bnlokdwdr
hr onrrhakd ax trhmf qdbdmskx chrbnudqdc Km%HH( bnlokdwdr khf]sdc ax sgqdd MQ1 ]lhcd khf]mcr %Q ; RhLd2(- Sgd hrnk]sdc Km%HH(
sqhr%]lhcd( bnlokdw ZJ%bqxos([ZSa%MQ1(2[ %bqxos ; 1-1-1,bqxos]mc(+ 0,Sa+ qd]bsr vhsg chmhsqnfdm hm Ds1N ]s 24 *B sn enql sgd
dmc,nm aqhcfhmf chmhsqnfdm bnlokdw ZJ%bqxos([1zZ%Q1M(2Sa[1Z ,μ09μ0,M1[{+ 1,Sa- Sgd 07,bqnvm,5 %07,b,5( Sa%HH( ]m]knftd+
ZJ%07,b,5(1[ZSa%MQ1(2[+ 2,Sa+ ]krn qd]bsr vhsg M1 sn enql ]m dmc,nm oqnctbs+ ZJ1%07,b,5(2[zZ%Q1M(2Sa[1Z ,μ09μ0,M1[{+ 3,Sa-
Sgd qd]bshnm ne 0,Fc vhsg chmhsqnfdm enqlr ] bnlokdw vhsg sgd r]ld bnlonrhshnm ]r 1,Sa ats vhsg ansg rhcd,nm ]mc dmc,nm
anmchmf ne sgd M1 tmhs hm sgd r]ld bqxrs]k+ ZJ%bqxos([1zZ%Q1M(2Fc[1Z ,μw9μw,M1[{ %w ; 0 ]mc 1(+ 4,Fc- Rhlhk]qkx+ sgd 07,b,5 Fc%HH(
bnlokdw+ 2,Fc+ fdmdq]sdr ] oqnctbs vhsg ansg ahmchmf lncdr9 ZJ1%07,b,5(2[zZ%Q1M(2Fc[1Z ,μw9μw,M1[{ %w ; 0+ 1(+ 5,Fc- ?kk ne
sgdrd mdv qdctbdc chmhsqnfdm bnlokdwdr+ 1,Sa+ 3,Sa+ 4,Fc+ ]mc 5,Fc+ g]ud sgqdd ]mbhkk]qx ]lhcd khf]mcr odq lds]k- Hm bnmsq]rs+ sgd
rhcd,nm antmc bnlokdwdr+ Z%SGE(%Q1M(1Km[1Z ,μ19μ1,M1[+ 6,Km+ nardqudc oqduhntrkx hm Km%MQ1(2.J.M1 qd]bshnmr+ g]ud nmkx svn
]lhcdr odq lds]k- ? bnmmdbshnm adsvddm sgdrd rxrsdlr qdk]sdc sn sgdhq enql]shnm v]r nardqudc hm sgd rsqtbstqd ne sgd ahlds]kkhb
odms],]lhcd bnlokdw+ ZJ%SGE(5[zZ%SGE(%Q1M(1Fc[Z ,μ19μ1,M1[ZFc%MQ1(2[{+ 7,Fc+ rxmsgdrhydc ]s 085 *B- Qd]bshnm
bnmchshnmr ]qd bqtbh]k hm sghr chmhsqnfdm qd]bshnm rxrsdl- Vgdm 4,Fc ]mc 5,Fc ]qd v]qldc ]anud 04 *B+ sgdx qdenql Fc%HH(
bnlokdwdr- He 0,Fc hr chrrnkudc hm SGE hmrsd]c ne Ds1N tmcdq M1+ sgd hqqdudqrhakd enql]shnm ne ]m %M1(

2 bnlokdw
ZJ%bqxos([Z%SGE(%Q1M(1Fc[1Z ,μ19μ1,M1[+ 8,Fc+ hr nardqudc-

HMSPNCTBSHNM
Sgd qrs qdctbdc,chmhsqnfdm bnlokdw bnms]hmhmf ] q]qd,d]qsg
lds]k+ Z%B4Ld4(1Rl[1Z ,μ19μ1,M1[+ v]r qdonqsdc hm 0877+ dp 0+

]mc g]c ] ok]m]q rhcd,nm μ1,M1 ahmchmf lncd sg]s g]c mdudq
addm rddm adenqd hm L1M1 chmhsqnfdm bnlokdwdr hmunkuhmf ]mx
lds]k-0Rhmbd sg]s hmhsh]k chrbnudqx+ cnydmr ne Km1M1 %Km ; q]qd,
d]qsg lds]k+ h-d- Rb+ X+ ]mc k]msg]mhcdr( bnlokdwdr g]ud addm
hrnk]sdc+ ]mc ]kk ne sgd k]msg]mhcd bnlontmcr chrok]x rhcd,nm ,
μ19μ1,M1 anmchmf+ dp 1-

1 07Sgdrd qd]bshnmr chfidqdc eqnl dp 0 hm
sg]s sgd rs]qshmf l]sdqh]k v]r mns ] Km%HH( bnlokdw+ ats ]
bnlahm]shnm ne ] Km%HHH( rs]qshmf l]sdqh]k ]mc ons]rrhtl-
Adb]trd lnkdbtk]q Km%HH( bnlokdwdr enq l]mx ne sgd lds]kr hm
dp 1 vdqd tmjmnvm vgdm sgd chmhsqnfdm qdctbshnm v]r
chrbnudqdc+ sgd lncd ne enql]shnm ne sgd %M M(1 oqnctbsr
v]r mns nauhntr- Sgd fdmdq]k enqltk] ne sgd %M M(1

bnlokdwdr hm dp 1 hr Z?1%SGE(wKm
HHH[1Z ,μ19μ1,M1[ %w ; 0+ 1(+

vgdqd ? hr ]m ]mhnm+ h-d- sgdrd ]qd mdtsq]k bnlokdwdr ne Km%HHH(
hnmr vhsg svn ]mhnmhb khf]mcr nm sgd lds]k hm ]cchshnm sn sgd
rhcd,nm antmc %M M(1 aqhcfd- Ahlds]kkhb k]msg]mhcd
bnlokdwdr ne sgd q]chb]k sqh]mhnm %M1(

2 08 ]mc sgd q]chb]k
ch]mhnm %MN(1 1/ g]ud ]krn addm hrnk]sdc vhsg sghr ok]m]q rhcd,
nm anmchmf lncd+ Ehftqd 0-
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Gdmbd+ hs v]r rtqoqhrhmf sn mc sg]s sgd Rb%HH( ]lhcd bnlokdw+
ZRbHH%MQ1(2[

0 + qd]bsr vhsg M1 sn l]jd ]m dmc,nm qdctbdc
chmhsqnfdm bnlokdw+ ZJ%bqxos([1zZ%Q1M(2Rb[1Z ,μ09μ0,M1[{
%bqxos ; 1-1-1,bqxos]mc(+ dp 2-10Fdmdq]kkx+ he Rb chrok]xr

bgdlhrsqx chfidqdms eqnl sgd nsgdq q]qd,d]qsgr+ hs hr q]shnm]khydc
ax sgd e]bs sg]s rb]mchtl hr ltbg rl]kkdq- A]rdc nm sgd hnmhb
q]chtr+ Rb vntkc ad 12qc hm sgd rdqhdr ax rhyd enkknvhmf sgd /-/02
} ]udq]fd cdbqd]rd eqnl nmd k]msg]mhcd sn sgd mdws- Gnvdudq+
sghr rb]mchtl bnlokdw chfidqdc eqnl sgd dw]lokdr hm dp 1 hm sg]s
hs qds]hmdc ]kk sgqdd %MQ1(

0 khf]mcr- He rsdqhb bqnvchmf v]r ]m
hrrtd+ hs lhfgs ad dwodbsdc sg]s ] bnlokdw vhsg svn ]mhnmhb
]lhcd khf]mcr odq lds]k vntkc ad entmc ]r hm dp 1- Nm sgd nsgdq
g]mc+ sgd rl]kk rhyd ne rb]mchtl oqnuhcdr ] ghfgdq bg]qfd,sn,
q]chtr q]shn ]mc sgd hmbqd]rdc Kdvhr ]bhchsx bntkc gdko qds]hm ]kk
sgqdd ]lhcdr- Sgd oqdrdmbd ne ] bgdk]shmf ]fdms enq sgd J0)

bntmsdqb]shnm hm dp 2 bntkc ]krn ad hlonqs]ms- Knrr ne %MQ1(
0

bntkc ad d]rhdq vhsg ]m tmbgdk]sdc J0) ur ZJ%bqxos([0)- Sghr g]r
addm nardqudc hm nsgdq rxrsdlr rtbg ]r sgd zTZM,
%BG1BG1MRhhOq2(2[%MBN([ZJ%A04,b,4(1 %A04,b,4 ; admyn,
04,bqnvm,4 dsgdq( bnlokdw+ vghbg qds]hmdc ]m MBN0 khf]mc
vgdm sgd J0) bntmsdqb]shnm v]r bgdk]sdc vhsg A04,b,4 ats knrs
sgd MBN0 khf]mc sn enql JMBN he mn bgdk]sdr vdqd oqdrdms-11

Nmbd ZJ%bqxos([1zZ%Q1M(2Rb[1Z ,μ09μ0,M1[{ v]r hcdmsh dc+
hs v]r ne hmsdqdrs sn cdsdqlhmd he dmc,nm chmhsqnfdm bnlokdwdr ne
nsgdq q]qd d]qsg lds]kr bntkc ad l]cd eqnl Km%HH( oqdbtqrnqr ]r
rgnvm hm dp 2- Mnql]kkx+ xssqhtl+ sgd bnmfdmdq ne Rb+ vntkc ad
dw]lhmdc mdws adb]trd sgd X%HHH( oqnctbs vntkc ad
ch]l]fmdshb- Gnvdudq+ hrnk]shnm ne sgd X%HH( oqdbtqrnq+
ZXHH%MQ1(2[

0 + g]r oqnudm sn ad ltbg lnqd chffbtks sg]m
hrnk]shnm ne ZRbHH%MQ1(2[

0 -12 Gnvdudq+ ZKm%MQ1(2[
0 bnl,

okdwdr ne sgd k]sd k]msg]mhcdr+ Km ; Fc+ Sa+ Cx+ Gn+ ]mc Dq+ ]qd
]u]hk]akd-13 Sghr v]r rtqoqhrhmf+ adb]trd sq]chshnm]kkx+ X%HHH( g]r
addm ] fnnc lncdk enq sqhu]kdms k]msg]mhcdr ne rhlhk]q rhyd+ h-d-
Gn%HHH( ]mc Dq%HHH(- Gnvdudq+ sgd c]s] sn c]sd rtffdrs sg]s
X%HH( l]x mns ad ]m]knfntr sn dhsgdq Rb%HH( nq sgd k]sd
k]msg]mhcd )1 hnmr-13 15

Sn etqsgdq dwoknqd sgd tmtrt]k bgdlhrsqx hm dp 2+ vd g]ud
dw]lhmdc chmhsqnfdm qdctbshnm bgdlhrsqx trhmf ZKm%MQ1(2[

0

bnlokdwdr ne sgd k]sd k]msg]mhcdr- Vd g]ud bgnrdm sgd svn lnrs
rs]akd ldladqr ne sghr rdqhdr+ Km ; Fc ]mc Sa+12+13 ]mc qdonqs
gdqd sg]s sgdx ]krn b]m enql dmc,nm chmhsqnfdm bnlokdwdr vhsg
sgqdd ]lhcdr odq lds]k khjd rb]mchtl- Sgdrd ]qd sgd qrs qdctbdc
chmhsqnfdm bnlokdwdr ne k]msg]mhcdr sg]s ed]stqd dmc,nm ahmchmf
lncdr ne sgd M1 tmhsr- Hm ]cchshnm+ sgdrd qd]bshnmr b]m ]krn enql
ch]mhnmhb rhcd,nm bnlokdwdr vhsg sgqdd ]lhcdr odq lds]k hm
rhmfkd bqxrs]kr bnms]hmhmf ansg dmc,nm ]mc rhcd,nm antmc
chmhsqnfdm khf]mcr- Sgd mdv zZ%Q1M(2Km[1Z ,μw9μw,M1[{

1

ch]mhnmr ]qd onsdms qdctbs]msr ]mc b]m qdudqs a]bj sn sgd ghfgkx

qd]bshud Sa%HH( ]mc Fc%HH( bnlokdwdr+ ZKmHH%MQ1(2[
0 + ]

qd]bshnm mns nardqudc enq nsgdq %M M(1 bnlokdwdr ne Sa
]mc Fc- Sgd hrnk]shnm ne ansg dmc,nm ]mc rhcd,nm rodbhdr hm sgd
r]ld bqxrs]k ]r vdkk ]r hcdmsh b]shnm ne ] ud ]lhcd SGE,
rnku]sdc ahlds]kkhb rhcd,nm zZ%SGE(%Q1M(1Fc[Z ,μ19μ1,M1[,
ZFc%MQ1(2[{

0 lnmn]mhnm rtffdrs ]m dwok]m]shnm enq sgd
qd]bshnm bgdlhrsqx hm dp 1 sg]s kdc sn sgd mdtsq]k SGE ]cctbsr
Z%Q1M(1%SGE(wKm[1Z ,μ19μ1,M1[-
Sghr qd]bshnm bgdlhrsqx hr ghfgkx cdodmcdms nm rodbh b

qd]bshnm bnmchshnmr+ hmbktchmf rnkudms+ sdlodq]stqd+ ]mc sgd
rodbh b k]msg]mhcd hmunkudc- Qd]bshnmr ne bnlokdwdr vhsg bqxos
bgdk]sdc ons]rrhtl bntmsdq,b]shnmr ]qd qdonqsdc ]r vdkk ]r
bnlontmcr vhsg 07,bqnvm,5 %07,b,5( ]r sgd bgdk]shmf ]fdms-

PDRTKSR
= Otpd Dmc,nm Km M M Km Bnloidw-Vgdm bqxrs]kkhmd

r]lokdr ne c]qj aktd ZJ%bqxos([ZSa%MQ1(2[+ 0,Sa+ nqhfhm]kkx
oqdo]qdc hm ]m ]qfnm,bnms]hmhmf fknudanw+ ]qd chrrnkudc hm Ds1N
oqdbghkkdc sn 24 *B hm ] mhsqnfdm,bnms]hmhmf fknudanw+ sgd c]qj
bnknq chr]ood]qr vhsghm 4 lhm ]r sgd rnkudms hr rvhqkdc hm sgd uh]k-
?esdq sgd qdrtkshmf xdkknv rnktshnm hr jdos ]s 24 *B nudqmhfgs+
rhmfkd bqxrs]kr ne ZJ%bqxos([1zZ%Q1M(2Sa[1Z ,μ09μ0,M1[{+ 1,Sa+
b]m ad hrnk]sdc+ dp 3- Sgd qdonqsdc 0/ 1/ xhdkc nm sghr ghfgkx

o]q]l]fmdshb Sa%HHH( bnlokdw hr knv adb]trd vd nmkx bk]hl ]
xhdkc nm r]lokdr ne bqxrs]kkhmd l]sdqh]k sg]s g]r addm ]m]kxydc ax
W,q]x bqxrs]kknfq]ogx- Sgd qd]bshnm ]ood]qr sn oqnbddc dudm
e]rsdq ]s 67 *B %uhcd hmeq](-
W,q]x bqxrs]kknfq]ogx qdud]kdc sg]s sgd qdctbdc chmhsqnfdm

tmhs hm 1,Sa hr antmc dmc,nm+ ]r rgnvm hm Ehftqd 1- Oqduhntrkx+
]kk bqxrs]kknfq]oghb]kkx bg]q]bsdqhydc Km1M1 bnlokdwdr ne sgd
k]msg]mhcd lds]kr g]ud g]c rhcd,nm antmc rsqtbstqdr-1 02 Nmkx
vhsg rb]mchtl+ dp 2+ v]r ]m dmc,nm rsqtbstqd entmc-10

Sgd 0-106%2( } M M anmc kdmfsg hm 1,Sa hr vhsghm dqqnq ne
sgd 0-110%2( } u]ktd hm ZJ%bqxos([1zZ%Q1M(2Rb[1Z ,μ09μ0,M1[{+
1,Rb+10 ]mc hr bnmrhrsdms vhsg ] cntakd anmc+ h-d- %M M(1 -16

Sghr u]ktd hr rkhfgskx rl]kkdq sg]m sgd %M M(1 chrs]mbd ne
0-160%3( } ld]rtqdc hm sgd rhcd,nm antmc Z%Q1M(1%SGE(,
Sa[1% ,μ19μ1,M1(+

8 6,Sa+ ]ksgntfg sgdqd hr bnmrhcdq]akd
u]qh]shnm hm M M chrs]mbdr cdodmchmf nm sgd pt]khsx ne sgd
bqxrs]k ]mc sgd ldsgnc ne bqxrs]kkhy]shnm-17

Sgd Sa M%M1( ]udq]fd chrs]mbd hm 1,Sa+ 1-078%1( }+ hr
rgnqsdq sg]m sgd Sa M%M1( chrs]mbdr entmc hm 6,Sa+ 1-2/0%1(
]mc 1-217%1( }- Sgd Sa M%M1( chrs]mbd hm 1,Sa hr rhfmh b]mskx
rgnqsdq sg]m sgd Sa M%MQ1( chrs]mbd vghbg ]udq]fdr 1-215%5(
} ]mc hr rhlhk]q sn sgd Sa M%MQ1( chrs]mbdr nardqudc hm 6,Sa+
1-2/0%1( ]mc 1-217%1( }-8 Sgd Salds]k bdmsdqr hm 1,Sa cduh]sd
eqnl sgd ok]md ne sgd sgqdd ]lhcd mhsqnfdm cnmnq ]snlr ax /-552

Dhftpd 0- Rhcd,nm ahmchmf lncd ne sgd qrs %M1(
2 ]mc %MN(1 bnlokdwdr-08+1/
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}- Hm bnlo]qhrnm+ Sa hr nts ne sgd ok]md ax /-5/3 } hm
Sa%MQ1(2+

18 /-4/2 } hm ZJ%bqxos([ZSa%MQ1(2[+ 0,Sa+
13 ]mc

/-1/0 } hm ZJ%07,b,5([ZSa%MQ1(2[-
12 Sa hr /-518 } nts ne sgd

M%MQ1(M%MQ1(N%SGE( ok]md hm 6,Sa-0/

Sgd qd]bshnm adsvddm Sa%HH( ]mcM1v]r ]krn dw]lhmdc vhsg ]
bnlokdw bnms]hmhmf 07,b,5 q]sgdq sg]m bqxos ]r sgd bgdk]sd enq

sgd ons]rrhtl bntmsdqb]shnm ne sgd ZSa%MQ1(2[
0 ]mhnm-

Chfidqdmbdr hm qd]bshuhsx oqduhntrkx g]ud addm nardqudc adsvddm
07,b,5 ]mc bqxos bnlokdwdr ne Km%HH( bnlokdwdr-12+2/+20 Vgdm ]
rnkhc r]lokd ne ZJ%07,b,5(1[ZSa%MQ1(2[+ 2,Sa+ oqdo]qdc tmcdq
]qfnm+ hr chrrnkudc hm ] mhsqnfdm,bnms]hmhmf fknudanw hm 24 *B
Ds1N r]stq]sdc vhsg chmhsqnfdm+ sgd bnknq bg]mfdr fq]ct]kkx eqnl

Dhftpd 1-NQSDO qdoqdrdms]shnm ne 1,Sa cq]vm ]s sgd 4/ oqna]ahkhsx kdudk- Gxcqnfdm ]snlr ]mc Ds1Nlnkdbtkdr g]ud addm dwbktcdc enq bk]qhsx %N ;
qdc+ M ; aktd+ Rh ; fqddm+ B ; fq]x(-

Dhftpd 2-NQSDO qdoqdrdms]shnm ne 4,Fc cq]vm ]s sgd 4/ oqna]ahkhsx kdudk- Gxcqnfdm ]snlr ]mc Ds1N lnkdbtkdr dwbktcdc enq bk]qhsx %N ; qdc+ M ;
aktd+ Rh ; fqddm+ Fc ; oktl+ B ; fq]x(-
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c]qj aktd sn o]kd xdkknv- Bqxrs]kkhy]shnm ax ksq]shnm hmsn ] bnkc
uh]k ]mc qdok]bdldms hm sgd fknudanw eqddydq oqnctbdr sgd dmc,
nm bnlokdw+ ZJ1%07,b,5(2[zZ%Q1M(2Sa[1Z ,μ09μ0,M1[{+ 3,Sa-
Tmenqstm]sdkx+ bqxrs]kr ne sghr bnlokdw vdqd mns ne rtffbhdms
pt]khsx enq cds]hkdc ldsqhb]k ]m]kxrhr-
Sgd Q]l]m rodbsq] ne 1,Sa ]mc 3,Sa vdqd md]qkx

hmchrshmfthrg]akd ]mc chrok]xdc rhfm]kr ]s 052/ ]mc 0512
bl 0+ qdrodbshudkx+ Ehftqd 4- Sghr hr hm sgd q]mfd ne sgd Q]l]m
rghes nardqudc enq sgd M1 tmhs hm 1,Rb

10 ]s 0533 bl 0 ]mc chrshmbs
eqnl sgd lnqd bnllnm rhcd,nm bnlokdwdr+ Z%SGE(,
%Q1M(1Km[1Z ,μ19μ1,M1[+ 6,Km+ jmnvm enq Km ; Mc+ Fc+ Sa+
Cx+ Gn+ X+ Dq+ ]mc Sl+ vghbg rgnv Q]l]m rghes u]ktdr q]mfhmf
eqnl 0306 sn 0336 bl 0-17 Sgd chfidqdmbd hm sgdrd Q]l]m rghesr
hr bnmrhrsdms vhsg sgd M M chrs]mbd vghbg hr rgnqsdq hm sgd
ch]mhnmhb dmc,nm bnlokdw+ 1,Sa+ sg]m hm sgd mdtsq]k rhcd,nm
bnlokdwdr+ 6,Km- Sgd 0512 052/ bl 0 rsqdsbghmf eqdptdmbhdr
]qd hm khmd vhsg ] lncdq]sdkx ]bshu]sdc M1 tmhs ]mc e]kk hm
adsvddm sgnrd enq eqdd M1+ 112/ bl

0+ ]mc M1G1+ 0472 ]mc 0418
bl 0-21 23

Lhwdc Dmc,nm Rhcd,nm Bnloidwdr- Sgd f]cnkhmhtl
bnlokdw+ ZJ%bqxos([ZFc%MQ1(2[+ 0,Fc+ qd]bsdc rhlhk]qkx ats
f]ud ] chfidqdms qdrtks eqnl sg]s nas]hmdc enq 0,Sa hm dp 3- Vgdm
0,Fc+ oqdo]qdc tmcdq ?q+ hr chrrnkudc hm M1,r]stq]sdc Ds1N ]s
24 *B+ sgd rnktshnm stqmr fq]ct]kkx sn ] o]kd,xdkknv bnknq ]esdq

4 lhm- Bqxrs]kkhy]shnm ]s 24 *B xhdkcr bqxrs]kr vhsg sgd r]ld
bnlonrhshnm ]r 1,Sa+ ats sgd oqnctbs bnms]hmr ansg rhcd,nm ]mc
dmc,nm qdctbdc chmhsqnfdm khf]mcr chrnqcdqdc nudq sgd svn
ahmchmf lncdr9 ZJ%bqxos([1zZ%Q1M(2Fc[1Z ,μw9μw,M1[{Z %w ; 0
]mc 1(+ 4,Fc+ Ehftqd 2-
Sgd bqxrs]k c]s] vdqdlncdkdc adrs vhsg 6/ rhcd,nm ]mc 2/

dmc,nm nbbto]mbx+ qdrodbshudkx- Sghr hr sgd qrs dw]lokd ne ]
k]msg]mhcd bnlokdw ne ] rhcd,nm %M M(1 khf]mc vhsg sgqdd
]mbhkk]qx ]lhcd khf]mcr nm d]bg k]msg]mhcd %be- dp 1(- Sgd Fc
bdmsdq hr ]krn chrnqcdqdc hm sgd rsqtbstqd vhsg sgd r]ld
nbbto]mbhdr ]r sgd bnqqdronmchmf %M M(1 ahmchmf lncdr-
Hmsdqdrshmfkx+ sgd lhwdc ahmchmf lncd bnlokdw 4,Fc hr

hrnlnqogntr vhsg sgd otqd dmc,nm rb]mchtl bnlokdw+ ZJ,
%bqxos([1zZ%Q1M(2Rb[1Z ,μ09μ0,M1[{+ 1,Rb- Hm ]cchshnm+ sgdrd
bnlokdwdr bqxrs]kkhyd hm sgd r]ld ro]bd fqnto vhsg bnlo]q]akd

tmhs bdkk o]q]ldsdqr ]r ZJ%bqxos([1zZ%Q1M(2Fc[1% ,N({+ 0/,
Fc+ vghbg v]r hrnk]sdc ]mc bqxrs]kknfq]oghb]kkx bg]q]bsdqhydc ]r
o]qs ne sghr rstcx %rdd Rtoonqshmf Hmenql]shnm(- Hm nmd hmrs]mbd+
4,Fc ]mc 0/,Fc vdqd nardqudc sn bnbqxrs]kkhyd vhsg 74 ne sgd
bqxrs]k lncdkdc ]r 4,Fc dmc,nm( ]mc sgd nsgdq 04 lncdkdc ]r
0/,Fc- Tmenqstm]sdkx+ mdhsgdq sgd bqxrs]k ne 0/,Fc mnq sgd
lhwdc bqxrs]k ne 4.0/,Fc vdqd ne rtffbhdms pt]khsx enq ldsqhb]k
]m]kxrhr-
Sgd 07,b,5 Fc%HH( bnlokdw+ ZJ%07,b,5(1[ZFc%MQ1(2[ 2,Fc+

]krn qd]bsr vhsg M1 sn enql bqxrs]kr bnms]hmhmf ansg dmc,nm ]mc
rhcd,nm %M M(1 9 ZJ1%07,b,5(2[zZ%Q1M(2Fc[1Z ,μw9μw,M1[{
%w ; 0+ 1(+ 5,Fc- Sgd bnqd ]snlr ne 5,Fc ]qd rgnvm hm Ehftqd 3-
Sgd bqxrs]k c]s] vdqd lncdkdc adrs vhsg 4/ rhcd,nm ]mc 4/
dmc,nm nbbto]mbx- Bnlokdwdr ne 4,Fc ]mc 5,Fc vdqd hrnk]sdc
nmkx ]r bqxrs]kkhmd oqnctbs vhsg xhdkcr ne 0/ 1/ -
Sgd chrnqcdq hm 4,Fc ]mc 5,Fc khlhsr sgd bnmbktrhnmr sg]s b]m

ad cq]vm eqnl sgd rsqtbstq]k c]s] rgnvm hm S]akd 0- Sgd dmc,nm
bnlonmdmsr ne 4,Fc ]mc 5,Fc ]qd rhlhk]q ]mc chfidq eqnl sgd
rhcd,nm bnlonmdmsr ne 4,Fc ]mc 5,Fc+ vghbg ]qd ]krn rhlhk]q- Hm
sgd dmc,nm rsqtbstqdr+ sgd lds]k hr /-3/%3( /-35%1( } nts ne sgd
ok]md ne sgd sgqdd mhsqnfdm cnmnqr ne sgd sgqdd ]lhcd khf]mcr- Hm
sgd rhcd,nm bnlonmdmsr+ sgd chrs]mbdr ]qd /-8/5%01( ]mc
/-86%1( }- Hm bnlo]qhrnm+ sgd otqd dmc,nm bnlokdwdr+ 1,Rb ]mc
1,Sa+ g]ud nts,ne,ok]md chrs]mbdr adsvddm /-567%2( ]mc
/-552%0( }+ qdrodbshudkx-
Sgd Km M%M1( chrs]mbdr ne sgd dmc,nm bnlonmdmsr hm 4,Fc

]mc 5,Fc ]qd rgnqsdq sg]m sgnrd ne sgd rhcd,nm bnlonmdmsr+
1-044%8( } enq 4,Fc dmc,nm( ur 1-252%5( } enq 4,Fc rhcd,nm(
]mc 1-070%1( } 5,Fc dmc,nm( ur 1-256%8( } enq 5,Fc rhcd,
nm(- Sgd Km M%MQ1( chrs]mbdr ro]m ] vhcd q]mfd hm 4,Fc ]mc
5,Fc+ 1-105%1( 1-375%1( }+ ats hm fdmdq]k sgd dmc,nm
rsqtbstqdr g]ud rgnqsdq Km M%MQ1( chrs]mbdr %1-105%1(
1-184%1( }+ 4,Fc: 1-175%2( 1-215%2(}+ 5,Fc( sg]m sgd rhcd,
nm rsqtbstqdr %1-260%1( 1-333%1( }+ 4,Fc: 1-307%2(
1-375%2( }+ 5,Fc(- Gdmbd+ sgd Km%M2 ok]md(+ Km M%M1(+ ]mc
Km M%MQ1( chrs]mbdr ]kk ]qd bnmrhrsdms vhsg ] lnqd bqnvcdc
bnnqchm]shnm dmuhqnmldms enq sgd rhcd,nm bnlokdwdr udqrtr sgd
dmc,nm bnlokdwdr-

Dhftpd 3- NQSDO qdoqdrdms]shnm ne sgd chrnqcdqdc bnqd ne ZJ1%07,b,5(2[zZ%Q1M(2Fc[1Z ,μw9μw,M1[{ %w ; 0+ 1(+ 5,Fc+ cq]vm ]s sgd 4/ oqna]ahkhsx
kdudk- Gxcqnfdm ]snlr+ bntmsdq,b]shnmr+ RhLd2 fqntor+ ]mc Ds1N lnkdbtkdr vdqd dwbktcdc enq bk]qhsx-
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Hs vntkc mnql]kkx ad dwodbsdc sg]s sgd chrs]mbdr hm 1,Sa
vntkc ad rkhfgskx rgnqsdq sg]m sgnrd hm 4,Fc adb]trd sgd hnmhb
q]chtr ne Sa hr /-/02 } rl]kkdq sg]m sg]s ne Fc- Gnvdudq+ sgd
1-078%1( } Km M%M1( chrs]mbd hm 1,Sa hr mtldqhb]kkx k]qfdq
]mc dpthu]kdms vhsghm sgd 2η tmbdqs]hmsx hmsdqu]k sn sgd 1-044%8(
} chrs]mbd hm 4,Fc dmc,nm(- Sgd 1-2015%08( 1-23/5%08( }
q]mfd ne Km M%MQ1( chrs]mbdr hm 1,Sa hr nm ]udq]fd knmfdq
sg]m sgd 1-105%1( 1-184%1( } Km M%MQ1( chrs]mbd q]mfd hm 4,
Fc dmc,nm(- Sgd e]bs sg]s sgd chrs]mbdr hm 1,Sa ]qd mns rgnqsdq
]r dwodbsdc eqnl sgd hnmhb q]chh rtffdrsr sgdqd l]x ad lnqd
rsdqhb bqnvchmf hm sgd Sa bnlokdw- Hs hr ]krn onrrhakd sg]s sgd
chrnqcdq hm sgd Fc bnlokdw kd]cr sn sghr chfidqdmbd hm chrs]mbdr-
Sgd Q]l]m rodbsq] ne 4,Fc ]mc 5,Fc rgnv hmsdmrd rhfm]kr ]s

0523 ]mc 0516 bl 0 rhlhk]q sn sgd 052/ bl 0 rghes ne sgd otqd
dmc,nm bnlokdwdr+ 1,Rb+10 1,Sa+ ]mc 3,Sa+ Ehftqd 4- Sghr hr

rtqoqhrhmf adb]trd lncdkhmf sgd bqxrs]kknfq]oghb c]s] rgnvr
lnqd rhcd,nm sg]m dmc,nm hm sgd rnkhc rs]sd- Gnvdudq+ sgd
cdmrhsx etmbshnm]k sgdnqx %CES( b]kbtk]shnmr %rdd adknv( rgnv
sg]s sgd dmc,nm M M rsqdsbghmf uhaq]shnm hr ]ooqnwhl]sdkx 1
nqcdqr ne l]fmhstcd lnqd hmsdmrd sg]m sg]s ne sgd rhcd,nm
bnlokdw- Sgd 034/ 04// bl 0 qdfhnm cndr mns rgnv sgd rsqnmf
vdkk,qdrnkudc rhfm]kr sxohb]kkx nardqudc enq rhcd,nm bnlokdwdr
]mc qdpthqdr etqsgdq hmudrshf]shnm-

Pdudprhahihsx ne M1 Ahmchmf vhsg Fc HH(- He ] rnktshnm ne 4,
Fc nq 5,Fc ]s 67 *B hr v]qldc sn qnnl sdlodq]stqd+ ] bnknq
bg]mfd eqnl o]kd xdkknv sn c]qj aktd hr nardqudc- TU uhrhakd
rodbsq] ne sgd c]qj aktd bnknq rgnvr ] aqn]c+ hmsdmrd ]arnqa]mbd
]qntmc 5// ml bnmrhrsdms vhsg ZFc%MQ1(2[

0 -13 Tonm bnnkhmf
sgd rnktshnm a]bj sn 67 *B+ sgd bnknq qdudqsr eqnl cddo aktd
a]bj sn o]kd xdkknv- Sgd r]ld ogdmnldm] ]qd nardqudc vhsg 1,
Sa ]mc 3,Sa+ dp 4- Sghr hr ]r dwodbsdc dmsqnohb]kkx ]mc v]r
qdbdmskx nardqudc vhsg sgd Sh%HHH( ]lhcd+ zShHHHZM,
%BG1BG1MRhLd2(2[{-

21

Hrni]shnm ne ] Rhcd,nm Ahlds]iihb Bnloidw vhsg Ehud
=lhcd =mbhii]px Khf]mcr- Vgdm ] rnktshnm ne Fc%MQ1(2 hm
SGE bnnkdc sn 24 *B hr ]ccdc sn ] uh]k bnms]hmhmf JB7 bnnkdc
sn 085 *B tmcdq M1+ xds ] chfidqdms sxod ne qdctbdc chmhsqnfdm
bnlokdw hr nardqudc- ?s sghr knvdq sdlodq]stqd+ ] rhcd,nm %M
M(1 bnlokdw hr hrnk]sdc hm knv xhdkc vgdqd nmd Fc bdmsdq hr
khf]sdc ax sgqdd ]lhcdr ]mc sgd nsgdq hr khf]sdc ax svn ]lhcdr
]mc ] SGE+ h-d- ZJ%SGE(5[zZ%SGE(%Q1M(1Fc[Z ,μ19μ1,M1[,
ZFc%MQ1(2[{+ 7,Fc+ dp 5+ Ehftqd 5- ?cchshnm]kkx+ bqxrs]kr ne
ZJ%SGE(5[ZFc%MQ1(3[+ 00,Fc+ vdqd hrnk]sdc eqnl sgd r]ld
qd]bshnm lhwstqd %Rtoonqshmf Hmenql]shnm(-
Sgd rsqtbstqd ne 7,Fc hr ] lnmn]mhnmhb akdmc adsvddm sgd

rhcd,nm mdtsq]k bnlokdw+ Z%SGE(%Q1M(1Fc[1Z ,μ19μ1,M1[{+ 6,
Fc+8 vhsg svn ]lhcdr ]mc nmd SGE odq lds]k bdmsdq+ ]mc sgd
rhcd,nm bnlonmdmsr ne 4,Fc ]mc 5,Fc+ vghbg bnms]hm

S]aid 0- Rdidbsdc Anmc Chrs]mbdr }( ne
TH bpvos([1yT P1L(2Rb[1T ,μ09μ0,L1[{) 1,Rb)

10

TH bpvos([1yT P1L(2Sa[1T ,μ09μ0,L1[{) 1,Sa)
TH bpvos([1yT P1L(2Fc[1T ,μ 9μ ,L1[{T : 0 ]mc 1() 4,Fc)
]mc TH1 07,b,5(2[yT P1L(2Fc[1T ,μ 9μ ,L1[{ : 0) 1() 5,
Fc

Km M%MQ1(]uf
Zq]mfd[

Km
M%M1(]uf

Km %M2
ok]md(]uf

U M M%M1(

1,Rb 1-04/%5( Z1-032%1(
1-050%1([

1-/20%0( /-567%2( 0-110%2(

1,Sa 1-215%5( Z1-2015%08(
1-23/5%08([

1-078%1( /-552%0( 0-106%2(

4,Fc
dmc,
nm(

1-157%16( Z1-105%1(
1-184%1([

1-044%8( /-3/%3( 0-160%01(

4,Fc
rhcd,
nm(

1-3/7%15( Z1-260%1(
1-333%1([

1-252%2( /-8/5%01( 0-08/%4(

5,Fc
dmc,
nm(

1-2/1%05( Z1-175%2(
1-215%2([

1-070%1( /-35%1( 0-123%8(

5,Fc
rhcd,
nm(

1-34%2( Z1-307%2(
1-375%2([

1-256%8( /-86%1( 0-082%8(

USgd chrs]mbd ne sgd Km sn sgd ok]md ne sgd sgqdd mhsqnfdm cnmnq
]snlr ne sgd sgqdd ]lhcd khf]mcr-

Dhftpd 4-Mnql]khydc ]mc a]rdkhmd,bnqqdbsdc Q]l]m rodbsq] ne 1,Rb %0533 bl 0(+10 1,Sa %0512 bl 0(+ 3,Sa %052/ bl 0(+ 4,Fc %0523 bl 0(+ ]mc 5,
Fc %0516 bl 0(- Hmchuhct]k rodbsq] ]qd rgnvm hm sgd Rtoonqshmf Hmenql]shnm-
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zZ%Q1M(2Fc[1Z ,μw9μw,M1[{
1 ch]mhnmr ]mc sgqdd ]lhcdr odq

lds]k bdmsdq- Ldsqhb]k c]s] ]qd bnlo]qdc hm S]akd 1- Sgd
0-137%7( } M M chrs]mbd hm rhcd,nm 7,Fc hr mtldqhb]kkx
hmsdqldch]sd adsvddm sgd 0-167%3( } M M chrs]mbd ne rhcd,nm

6,Fc+ vghbg g]r svn ]lhcdr odqlds]k+ ]mc sgd 0-08/%4( }M M
chrs]mbd hm 4,Fc rhcd,nm(+ vghbg g]r sgqdd ]lhcdr odq lds]k-
Gnvdudq+ sgd M M chrs]mbd hm 7,Fc hr dpthu]kdms vhsghm sgd 2η
tmbdqs]hmsx hmsdqu]k sn sg]s hm 6,Fc ]mc ]rldmshnmdc ]anud+ M
M chrs]mbdr b]m u]qx eqnl bqxrs]k sn bqxrs]k-17 Sgd ok]bdldms ne
sgd %M M(1 khf]mc adsvddm sgd svn sxodr ne Fc hnmr hm Fc,7
hr mns rxlldsqhb]k- Sgd 1-2/5%6( ]mc 1-2/7%5( } Fc%0(
M%M1( chrs]mbdr enq sgd lds]k vhsg svn ]lhcd khf]mcr ]mc nmd
SGE khf]mc ZFc%0([ ]qd rhfmh b]mskx rgnqsdq sg]m sgd 1-338%5(
]mc 1-288%5( } Fc%1( M%M1( chrs]mbdr ne sgd lds]k vhsg sgqdd
]lhcd khf]mcr ZFc%1([- Sgd svn 1-20/%5( ]mc 1-202%5( }
Fc%0( M%MQ1( chrs]mbdr ]qd bknrdq sn sgd 1-222%5(+ 1-246%5(+
]mc 1-251%5( } Fc%1( M%MQ1( kdmfsgr- Hm fdmdq]k+ sgd Fc%0(
kdmfsgr ]qd lnqd rhlhk]q sn sgnrd hm 2,Fc+ ]mc sgd Fc%1(
chrs]mbdr ]qd lnqd rhlhk]q sn sgnrd hm 4,Fc rhcd,nm(+ vghbg hr
bnmrhrsdms vhsg sgd bnnqchm]shnm dmuhqnmldmsr- Sgd oxq]lhc,
]khy]shnm ne sgd Fc%1( hnm khf]sdc ax sgqdd ]lhcd khf]mcr eqnl
sgd M2 ok]md hm 7,Fc+ /-545 }+ hr rhfmh b]mskx kdrr sg]m sg]s
nardqudc hm 4,Fc rhcd,nm(+ /-8/1 }- Bnmudqrdkx+ sgd Fc%0(
chrs]mbd sn sgd cnmnq ]snl ok]md enq sgd Fc hnm bnms]hmhmf svn
]lhcd khf]mcr ]mc ] SGE hm 7,Fc hr /-722 }+ rtars]msh]kkx k]qfdq
sg]m sgd /-500 } chrs]mbd nardqudc hm 6,Fc- Sgdrd mtladqr ]qd
bnmrhrsdms vhsg lnqd rsdqhb bqnvchmf ]qntmc Fc%0( vghbg hr
bknrdq sn sgd %M M(1 tmhs-

Enpl]shnm ne ]m M1(
2 Bnloidw epnl Fc HH(- He ] rnkhc

r]lokd ne 0,Fc oqdo]qdc tmcdq ]qfnm hm 24 *B hr chrrnkudc hm
SGE hmrsd]c ne Ds1N hm ] mhsqnfdm, kkdc fknudanw+ ]m nq]mfd
rnktshnm enqlr hlldch]sdkx- Vgdm sgd rnktshnm v]r ksdqdc ]mc
k]xdqdc vhsg gdw]mdr ]s 24 *B+ bqxrs]kr ne sgd %M1(

2 bnlokdw
ZJ%1-1-1,bqxos([zZ%SGE(%Q1M(1Fc[1Z ,μ19μ1,M1[{+ 8,Fc+
vdqd hrnk]sdc hm knv xhdkc+ dp 6+ Ehftqd 6-

Sgd rsqtbstq]k c]s] nm 8,Fcvdqd mns ne rtffbhdms pt]khsx enq ]
cds]hkdc ldsqhb]k ]m]kxrhr ]mc bnlo]qhrnm vhsg nsgdq %M1(

2

bnlokdwdr+08+24 27 ats sghr qdrtks rgnvr sg]s Fc%HH( hr
rtffbhdmskx qdctbhmf sn bnmudqs %M1(

1 sn %M1(
2 - Sghr hr

bnmrhrsdms vhsg d]qkhdq qdrtksr sg]s rgnvdc sg]s %M1(
2 bntkc ad

fdmdq]sdc eqnl chu]kdms k]msg]mhcd hnmr+ rodbh b]kkx vhsg
Cx%HH(+08 vhsgnts sgd trd ne ]m ]kj]kh qdctbhmf ]fdms-

Dhftpd 5-NQSDO qdoqdrdms]shnm ne 7,Fc cq]vm ]s sgd 4/ oqna]ahkhsx
kdudk- Gxcqnfdm ]snlr dwbktcdc enq bk]qhsx %N ; qdc+ M ; aktd+ Rh ;
fqddm+ B ; fq]x(-

S]aid 1- Rdidbsdc Anmc Chrs]mbdr }( ne TH SGD(5[yT SGD( P1L(1Fc[T ,μ19μ1,L1[TFc LP1(2[{) 7,Fc) Bnlo]pdc sn
T SGD( P1L(1Fc[1T ,μ19μ1,L1[) 6,Fc)

8 ]mc sgd Rhcd,nm Bnlonmdms ne 4,Fc) h-d- TH bpvos([1yT P1L(2Fc[1T ,μ19μ1,L1[{

Km%0( M%0(%M1( Km%0( M%1(%M1( Km%0( M%0(%MMQ1( Km%0( M%1(%MMQ1( Km%0( N%0(%SGE(.Km%0( M%2(%MMQ1(

6,Fc 1-215%1( 1-242%1( 1-1671%08( 1-1853%08( 1-33/7%06(
4,Fc rhcd,nm( 1-250%3( 1-252%3( 1-304%1( 1-323%1( 1-270%1(
7,Fc 1-2/5%6( 1-2/7%5( 1-20/%5( 1-202%5( 1-35/%5(

Km%1( M%0(%M1( Km%1( M%1(%M1( Km%1( M%0(%MMQ1( Km%1( M%1(%MMQ1( Km%1( M%2(%MMQ1(

6,Fc 1-215%1(
4,Fc rhcd,nm( 1-258%3( 1-25/%3( 1-260%1( 1-3/5%1( 1-333%1(
7,Fc 1-318%5( 1-288%5( 1-222%5( 1-246%5( 1-251%5(

M%0( M%1( Km M2%ok]md( Km MMN%ok]md(

6,Fc 0-167%3( /-500
4,Fc rhcd,nm( 0-08/%4( /-8/1
7,Fc 0-137%7( /-545 /-722
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Cdmrhsx Etmbshnm]i B]ibti]shnmr- Sgd rsqtbstqdr ne sgd
zZ%Q1M(2Fc[1Z ,μ09μ0,M{1 %dmc,nm( ]mc zZ%Q1M(2Fc[1Z ,
μ19μ1,M1[{

1 %rhcd,nm( bnlokdwdr vdqd noshlhydc trhmf sgd
SORRg gxaqhc lds],fdmdq]khydc fq]chdms ]ooqnwhl]shnm cdmrhsx
etmbshnm]k ]mc e,hm,bnqd dfidbshud bnqd onsdmsh]kr %rdd Rtoonqshmf
Hmenql]shnm enq cds]hkr(- Noshlhy]shnm ne sgd dmc,nm bnlokdw

qdrtksdc hm ] C2,rxlldsqhb sqhokds fqntmc rs]sd+ vghkd
noshlhy]shnm ne sgd rhcd,nm bnlokdw qdrtksdc hm ] B1,rxlldsqhb
rhmfkds fqntmc rs]sd-
Sgd cntakx cdfdmdq]sd GNLNr ne sgd dmc,nm bnlokdw

dwghahs lds]k,sn,khf]mc σ,anmchmf bg]q]bsdq ctd sn hmsdq]bshnmr
ne sgd ]mshanmchmf δ nqahs]kr ne sgd M1 tmhs vhsg sgd cwy ]mc cxy

Dhftpd 6- A]kk ]mc rshbj qdoqdrdms]shnm ne 8,Fc- Gxcqnfdm ]snlr nlhssdc enq bk]qhsx %N ; qdc+ M ; aktd+ Rh ; fqddm+ B ; fq]x(-

Dhftpd 7- Cdfdmdq]sd GNLNr ne zZ%Q1M(2Fc[1Z ,μ09μ0,M1[{
1 -

Dhftpd 8- GNLN %kdes( ]mc KTLN %qhfgs( ne zZ%Q1M(2Fc[1Z ,μ19μ1,M1[{
1 -
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nqahs]kr ne sgdFc ]snlr+ Ehftqd 7- Hm sgd rhcd,nm bnlokdw+ nm sgd
nsgdq g]mc+ nmkx nmd ne sgd svn M1 δ nqahs]kr b]m hmsdqedqd
bnmrsqtbshudkx vhsg sgd Fc c nqahs]kr+ oqnctbhmf ] cntakx
nbbtohdc GNLN ne lds]k,sn,khf]mc δ,anmchmf bg]q]bsdq+
vgdqd]r sgd nsgdq M1 δ nqahs]k qdl]hmr tmnbbtohdc+ Ehftqd 8-
? pt]khs]shud LN ch]fq]l rgnvhmf sgd dkdbsqnmhb rsqtbstqd ne
d]bg bnlokdw hr rgnvm hm Ehftqd 0/-
?r hm sgd b]rd ne sgd Rb bnlontmc+10 dmc,nm nqhdms]shnm ne sgd

M1 tmhs kd]cr sn ] cdfdmdq]sd GNLN e]unqhmf ] sqhokds fqntmc
rs]sd+ vgdqd]r rhcd,nm nqhdms]shnm khesr sgd cdfdmdq]bx ne sgd svn
M1 δ nqahs]kr sn rtbg ] cdfqdd sg]s ] rhmfkds fqntmc rs]sd hr

e]unq]akd- A]rdc nm sgd CES b]kbtk]shnmr+ sgd svn rsqtbstqdr ]qd
md]qkx hrndmdqfdshb vhsghm 1 jb]k.lnk+ bnmrhrsdms vhsg sgd
hrnk]shnm ne ansg bnlokdwdr tmcdq sgd r]ld dwodqhldms]k
bnmchshnmr- Sgd b]kbtk]sdc fdnldsqhb]k cds]hkr ne sgd rhcd,nm ]mc
dmc,nm bnlokdwdr ]qd fhudm hm sgd Rtoonqshmf Hmenql]shnm
Sgd rhltk]sdc uhaq]shnm]k Q]l]m rodbsq] rtffdrs sg]s sgd

dwodqhldms]k rodbsqtl hm sgd 04// 06// bl 0 qdfhnm hr
cnlhm]sdc ax sgd dmc,nm bnlokdw+ vgnrd M M rsqdsbghmf
uhaq]shnm hr ]ooqnwhl]sdkx 1 nqcdqr ne l]fmhstcd lnqd hmsdmrd
sg]m sg]s ne sgd rhcd,nm bnlokdw- Sgd entmc πMM enq sgd dmc,nm

Dhftpd 0/- Pt]khs]shud LN qdoqdrdms]shnm ne zZ%Q1M(2Fc[1Z ,μ09μ0,M1[{
1 %sno( ]mc zZ%Q1M(2Fc[1Z ,μ19μ1,M1[{

1 %anssnl(-
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]mhnm hm 4,Fc ]mc 5,Fc v]r entmc sn ad 0552 bl 0+ vghbg hr
bknrd sn sgd dwodqhldms]kkx nardqudc 052/ bl 0 u]ktd-

CHRBTRRHNM
Sgd qd]bshnmr ne rnkhc Km%HH( sqhr%]lhcd( bnlokdwdr+ ZJ,
%bqxos([ZKm%MQ1(2[+ 0,Km+ vhsg M1 sn fdmdq]sd sgd qdctbdc
chmhsqnfdm bnlokdwdr+ ZJ%bqxos([1zZ%Q1M(2Km[1Z ,μw9μw,M1[{+
%w ; 0+ 1,Sa: w ; 0+ 1+ 4,Fc(+ bnmrshstsd sgd qrs g]qc duhcdmbd ne
Km%HH( hmsdqldch]sdr hm sgd oqduhntrkx jmnvm k]msg]mhcd ]lhcd
qd]bshnmr+ Km%MQ1(2.J.M1+ sg]s g]ud enqldc Z%SGE(,
%Q1M(1Km[1Z ,μ19μ1,M1[+ 6,Km+ bnlokdwdr ]bqnrr sgd k]msg]mhcd
rdqhdr ]bbnqchmf sn dp 1- Oqduhntrkx+ hs v]r tmjmnvm he sgd
Km%MQ1(2.J.M1 qd]bshnmr hmunkudc Km%HH( hmsdqldch]sdr+8

adb]trd lnkdbtk]q rodbhdr bnms]hmhmf sgd K]%HH(+ Bd%HH(+ Oq%HH(+
Fc%HH(+ Sa%HH(+ Gn%HH(+ Dq%HH(+ Kt%HH(+ ]mc X%HH( hnmr g]c mns
addm chrbnudqdc vgdm sgd qdctbdc chmhsqnfdm bnlokdwdr vdqd
hrnk]sdc- Sgtr+ sgd rtffdrshnm ne Km%HH( hmsdqldch]sdr hm sgd
enql]shnm ne sgd 6,Km bnlokdwdr v]r ghfgkx rodbtk]shud adenqd
bnlokdwdr ne Km%HH( hnmr adxnmc sgd sq]chshnm]k Dt+ Xa+ Rl+ Sl+
Cx+ ]mc Mc dw]lokdr vdqd chrbnudqdc-20+28 Hmsdqdrshmfkx+ sgd
%M M(1 oqnctbsr hrnk]sdc eqnl sgd qd]bshnmr ne hrnk]sdc
Km%HH( sqhr%]lhcd( oqdbtqrnqr ]qd mns sgd rhcd,nm 6,Km+
bnlokdwdr vhsg svn ]mbhkk]qx ]lhcd khf]mcr odq lds]k hrnk]sdc
eqnl Km%MQ1(2.J.M1 qd]bs hnmr + ats sgd dmc,nm
zZ%Q1M(2Km[1Z ,μ09μ0,M1[{

1 ch]mhnmr vhsg sgqdd ]lhcdr odq
k]msg]mhcd-
Adb]trd sgdrd k]ssdq ch]mhnmr g]ud sgd r]ld mtladq ne ]lhcdr

]r sgd ZKm%MQ1(2[
0 rs]qshmf l]sdqh]k+ hs hr sdloshmf sn rodbtk]sd

sg]s sghr hr qdk]sdc sn sgd ldbg]mhrl ne qdctbshnm- Hs hr onrrhakd
sg]s sgd Km%HH( ]mhnm+ ZKm%MQ1(2[

0 + enqldc eqnl Km%MQ1(2
]mc ons]rrhtl+ qdctbdr M1- Hmhsh]k qdctbshnm bntkc enql ]m dmc,
nm zZ%Q1M(2Km[ZM1[{

0 q]chb]k sg]s hr pthbjkx sq]oodc ax
]mnsgdq ZKm%MQ1(2[

0 tmhs sn enql sgd dmc,nm ahlds]kkhb
bnlokdw+ zZ%Q1M(2Km[1Z ,μ09μ0,M1[{

1 + cdrbqhadc enq sgd qrs
shld hm sghr rstcx- Sgdrd bnlokdwdr bntkc sgdql]kkx cdbnlonrd
sn qdenql sgd Km%HH( oqdbtqrnqr+ ZKm%MQ1(2[

0 + ]r nardqudc
gdqd+ nq+ he ]m %MQ1(

0 khf]mc hr rtarshstsdc ax SGE+ ]
lnmn]mhnmhb bnlokdw ne sgd sxod hrnk]sdc hm sghr rstcx+
zZ%SGE(%Q1M(1Km[Z ,μ19μ1,M1[ZKm%MQ1(2[{

0 + 7,Km+ bntkc
enql- ? qduhdvdq g]r onhmsdc nts sg]s sgd rtarshstshnm ne ]m
%MQ1(

0 khf]mc hm zZ%Q1M(2Km[1Z ,μ09μ0,M1[{
1 ax SGE vntkc

hmbqd]rd sgd dkdbsqnoghkhbhsx ne sgd Km%HHH( hnm+ ]mc sghr bntkc
kd]c sn sgd dmc,nm sn rhcd,nm bnmudqrhnm- He ]m %MQ1(

0 khf]mc hm
7,Km hr chrok]bdc ax SGE+ sgd m]k oqnctbs ne sgd Km%MQ1(2.J.
M1 qd]bshnmr qdrtksr9 Z%SGE(%Q1M(1Km[1Z ,μ19μ1,M1[+ 6,Km-
Adb]trd sgd d]qkhdq Km%MQ1(2.J.M1 qd]bshnmr vdqd bnmctbsdc
]s qnnl sdlodq]stqd+ sgd 0,Km+ 1,Km+ ]mc 7,Km hmsdqldch]sdr
vdqd mns nardqudc-
Sgd e]bs sg]s Fc%HH( ]mc Sa%HH( bnlokdwdr qd]bs vhsg

chmhsqnfdm sn enql dmc,nm antmc %M M(1 bnlokdwdr+
zZ%Q1M(2Km[1Z ,μ09μ0,M1[{

1 + rhlhk]q sn sgnrd ne Rb+10 oqnuhcdr
]mnsgdq dw]lokd ne sgd rhlhk]qhsx ne k]sd Km%HH( bgdlhrsqx vhsg
Rb%HH( bgdlhrsqx sg]s hr mns rg]qdc ax X%HH(- Gdmbd+ sgd e]bs sg]s
ZX%MQ1(2[

0 hr ltbg kdrr rs]akd sg]m ZRb%MQ1(2[
0 ]r vdkk ]r sgd

ZKm%MQ1(2[
0 bnlokdwdr ne Km ; Fc+ Sa+ Cx+ Gn+ ]mc Dq hr mns

]m hrnk]sdc dw]lokd ne mnm]m]knfntr X%HH( bgdlhrsqx- Gdmbd+ hs
rddlr oqtcdms sn qdeq]hm eqnl dwsdmchmf sgd rhlhk]qhsx ne X%HHH(
]mc sgd k]sd k]msg]mhcd )2 hnmr sn sgd )1 nwhc]shnm rs]sd- Sgd
nqhfhm ne sghr dfidbs hr mns bkd]q+ ]ksgntfg mnmodqhnchb bgdlhrsqx
hr rnldshldr nardqudc enq 3c ur 2c ]mc 4c sq]mrhshnm lds]k
bnlokdwdr-3/+30

Sgd qdudqrhahkhsx ne dp 3 ]r sgd sdlodq]stqd hr hmbqd]rdc+ h-d- dp
4+ g]r o]q]kkdkr vhsg sgd hrnk]shnm ne sgd qrs k]msg]mhcd

chmhsqnfdm bnlokdw+ Z%B4Ld4(1Rl[1Z ,μ19μ1,M1[+ dp 0- Hm sg]s
b]rd+ knvdq sdlodq]stqd e]unqr sgd chmhsqnfdm bnlokdw ]r
dwodbsdc a]rdc nm dmsqnox- Sghr dmsqnohb]kkx cqhudm ahmchmf ne
M1 hr ]krn rddm vhsg sgd rsdqhb]kkx bqnvcdc Sh ]lhcd bnlokdw
zShHHHZM%BG1BG1MRhLd2(2[{ vghbg enqlr ] ahlds]kkhb M1
bnlokdw ]s knv sdlodq]stqdr sg]s aqd]jr to tonm v]qlhmf-21

Hs hr bkd]q eqnl sghr rstcx ]mc nsgdq qdk]sdc rstchdr ne
k]msg]mhcd ]lhcd qdctbshnm qd]bshnmr+12+13 sg]s sgd cds]hkr ne sgd
rodbh b qd]bshnmr ]qd bqhshb]k sn sgd ntsbnld- Sgd hrnk]shnm ne sgd
f]cnkhmhtl bqxrs]kr vhsg lhwdc dmc,nm ]mc rhcd,nm khf]shnm ne
M1 hr bnmrhrsdms vhsg sgd CES b]kbtk]shnmr vghbg rgnv sgd rhcd,
nm ]mc dmc,nm rsqtbstqdr sn ad md]qkx hrndmdqfdshb- Sghr hr hm
bnmsq]rs sn b]kbtk]shnmr odqenqldc nm sgd dmc,nm Rb bnlokdw
vghbg rgnvdc ] gxonsgdshb]k rhcd,nm antmc rsqtbstqd sn ad 01
jb]k.lnk ghfgdq hm dmdqfx sg]m sgd dmc,nm bntmsdqo]qs-10 Hs hr
onrrhakd sg]s ax lnuhmf eqnl Fc sn hsr mdhfganq+ Sa+ vghbg
chfidqr ax adhmf /-/02 } rl]kkdq+31 sgd a]k]mbd adsvddm dmc,nm
]mc rhcd,nm rghesr sn e]unq sgd rsdqhb]kkx kdrr bqnvcdc dmc,nm
rsqtbstqd- Sghr l]x ad vgx 1,Sa ]mc 3,Sa ]qd otqdkx dmc,nm-
Gdmbd+ rdkdbshnm ne nmd k]msg]mhcd udqrtr hsr ]ci]bdms dkdldms
b]m hmffitdmbd sgd qd]bshnm-
Rtaskd chfidqdmbdr hm ahmchmf lncdr a]rdc nm lds]k hnm rhyd

]mc sgd rsdqhb oqn kd ne sgd khf]mcr g]ud oqduhntrkx addm
nardqudc hm Sh ]mc Yq chmhsqnfdm bgdlhrsqx- Qdctbshnm ne sgd
odms]ldsgxkbxbknodms]chdmxk yhqbnmhtl chbgknqhcd+
%B4Ld4(1YqBk1+ tmcdq ] mhsqnfdm ]slnrogdqd vhkk qdctbshudkx
ahmc chmhsqnfdm ]mc enql ] ahlds]kkhb dmc,nm antmc M1
bnlokdw+ Z%B4Ld4(1%M1(Yq[1% ,μ09μ0,M1(-

32+33 Hm bnmsq]rs+
vgdm sgd sdspU,ldsgxkbxbknodms]chdmxk yhqbnmhtl chbgknqhcd
bnlokdw+ %B4Ld3G(1YqBk1+ hr qdctbdc tmcdq chmhsqnfdm+ sgd
rhcd,nm antmc chmhsqnfdm bnlokdw Z%B4Ld3G(1Yq[1% ,μ19μ1,
M1(+ hr nardqudc-

34+35 Hm sgd b]rd ne rl]kkdq shs]mhtl+ gnvdudq+
ansg B4Ld4 ]mc B4Ld3G khf]mcr ]qd k]qfd dmntfg sn fhud dmc,
nm antmc chmhsqnfdm bnlokdwdr Z%B4Ld3Q(1Sh[1% ,μ09μ0,M1(
%Q ; G+ Ld(+36+37 ]mc ] sqhldsgxkbxbknodms]chdmxk khf]mc hr
mddcdc sn nardqud sgd r hcd ,nm a hmc hmf lncd +
Z%B4Ld2G1(1Sh[1% ,μ19μ1,M1(-

38+4/

Sdlodq]stqd hr ]krn bqtbh]k9 tmcdq sgd bnmchshnmr ne sgd
oqduhntrkx qdonqsdc Km%MQ1(2.J.M1 qd]bshnmr+ Z%SGE(,
%Q1M(1Km[1Z ,μ19μ1,M1[+ 6,Km+ vntkc ad sgd nmkx hrnk]sdc
oqnctbs- Sn nardqud sgd Km%HH( ]mc Km M M Km hmsdq,
ldch]sdr+ knv sdlodq]stqdr ]mc e]rs qd]bshnm shldr ]qd
mdbdrr]qx- Sghr rstcx ]krn rgnvdc sg]s bnmctbshmf sgdrd
qd]bshnmr hm SGE ur Ds1N b]m kd]c sn ]m %M1(

2 oqnctbs q]sgdq
sg]m %M M(1 oqnctbsr- Sghr qdrtks ]krn rgnvr sg]s Fc%HH( hr
b]o]akd ne enqlhmf %M1(

2 adb]trd mn ]kj]kh lds]k v]r oqdrdms hm
sgd enql]shnm ne 8,Fc-
Sgd rsqtbstq]k rhlhk]qhsx ne sgd dmc,nm %M M(1 + rhcd,nm

%M M(1 + ]mc N1 bnlokdwdr rtffdrsr sg]s nsgdq rl]kk
ch]mhnmr rgntkc s hmrhcd svn ZKm%MQ1(2[

0 tmhsr- Knmf ]fn+
K]oodqs qdonqsdc ] Z%Q1M(2Bd[1Z ,μ19μ1,N1[ bnlokdw rgnvhmf
sghr rsqtbstq]k lnshe vhsg %N1(

1 ]mc Bd%HU(-40 Hs qdl]hmr sn ad
cdsdqlhmdc he rtbg rodbhdr ]qd adrs ]bbdrrdc sgqntfg ZKm,
%MQ1(2[

0 + zZ%Q1M(2Km[1Z ,μw9μw,M1[{
1 + nq rnld nsgdq

oqdbtqrnq- Hm ]mx b]rd+ sgd rtbbdrr ne rtbg ] qd]bshnm hr khjdkx
sn hmunkud sgd rodbh b bntmsdqb]shnm ]r sgdrd g]ud addm entmc sn
ad bqtbh]k sn hrnk]sd %]mc bqxrs]kkhyd( rodbh b r]lokdr ne qdctbdc
bnlokdwdr-12+13+41

BNMBKTRHNM
Enq nudq 2/ xd]qr+ bqxrs]kknfq]oghb ]m]kxrhr ne k]msg]mhcd,a]rdc
chmhsqnfdm qdctbshnm oqnctbsr g]r oqnuhcdc rsqtbstqdr ne nmkx
rhcd,nm Km1M1 bnlokdwdr+ h-d- Z%rnkudms(?1Km[1Z ,μ19μ1,M1[
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vhsg ? ; ]mhnm- Sgd ldbg]mhrl ne sgd Km?2.J.M1 qd]bshnmr
sg]s enqldc sgdrd bnlokdwdr v]r tmjmnvm- Mnv+ sgd qrs
dw]lokdr ne dmc,nm k]msg]mhcd Km M M Km rodbhdr g]ud
addm hrnk]sdc+ ZJ%bqxos([1zZ%Q1M(2Km[1Z ,μ09μ0,M1[{- Sgd
dmc,nm rsqtbstqdr vdqd nas]hmdc ax trhmf sgd hrnk]sdc Km%HH(
bnlokdwdr+ ZJ%bgdk]sd([ZKm%MQ1(2[+ ]r sgd qdctbs]ms hmrsd]c ne
sgd hm rhst oqnctbs fdmdq]sdc eqnl Km%MQ1(2 ]mc J ]mc ax
cnhmf sgd qd]bshnmr ]s knv sdlodq]stqd- Sghr rgnvr sgd Km%HH(
bnlokdwdr b]m hmcddc ad hmunkudc hm sgdrd qd]bshnmr- Sgd e]bs
sg]s v]qlhmf sgd Fc%HHH( %M M(1 bnlokdw sn qnnl
sdlodq]stqd qdenqlr sgd Fc%HH( oqdbtqrnq hmchb]sdr sg]s sgd
Fc%HHH(.Fc%HH( ]mc M1.%M1(

1 qdctbshnm onsdmsh]kr ]qd bknrdkx
l]sbgdc- Sgd hrnk]shnm ne sgd odms],]lhcd bnlokdw+ ZJ,
%SGE(5[zZ%SGE(%Q1M(1Fc[Z ,μ19μ1,M1[ZFc%MQ1(2[{+ rtf,
fdrsr sg]s k]msg]mhcd,a]rdc qdctbshnm ne M1 b]m nbbtq ax
qd]bshnm ne 1 dpthu ne sgd chu]kdms ZKm%MQ1(2[

0 vhsg M1 sn enql
]m dmc,nm ch]mhnm+ zZ%Q1M(2Km[1Z ,μ09μ0,M1[{

1 + vghbg b]m
knrd nmd %MQ1(

0 khf]mc odq lds]k sn enql sgd mdtsq]k rhcd,nm
Z%SGE(%Q1M(1Km[1Z ,μ19μ1,M1[ bnlokdw- Sgd rodbh b oqnctbs
hrnk]sdc hm sgdrd k]msg]mhcd,a]rdc chmhsqnfdm qdctbshnm
qd]bshnmr cdodmcr bqhshb]kkx nm sgd cds]hkr ne sgd dwodqhldms]k
bnmchshnmr hmbktchmf sdlodq]stqd+ rnkudms+ qd]bshnm shld+ ]mc
sgd oqdrdmbd nq ]ardmbd ne ] bgdk]sd- Sghr rstcx ]krn oqnuhcdc
lnqd duhcdmbd sn rtffdrs sg]s Rb%HH( ]mc sgd k]sd k]msg]mhcd
Km%HH( hnmr ]qd rhlhk]q ]mc chfidq eqnl X%HH(- Gdmbd+ X%HHH( hr
rhlhk]q sn sgd k]sd sqhu]kdms k]msg]mhcdr ]mc g]r bnmfdmdqhb
rhlhk]qhshdr sn Rb%HHH(: xssqhtl hm sgd )1 nwhc]shnm rs]sd rgntkc
ad bnmrhcdqdc mdhsgdq ] rtqqnf]sd enq sgd k]sd k]msg]mhcdr mnq ]
bnmfdmdqhb ]m]knftd ne Rb%HH(-

DWODPHLDMS=K CDS=HKR
?kk l]mhotk]shnmr ]mc rxmsgdrdr cdrbqhadc adknv vdqd bnmctbsdc vhsg
sgd qhfnqntr dwbktrhnm ne ]hq ]mc v]sdq trhmf rs]mc]qc Rbgkdmj khmd ]mc
fknudanw sdbgmhptdr tmcdq ]m ]qfnm nq chmhsqnfdm ]slnrogdqd-
Rnkudmsr vdqd ro]qfdc vhsg TGO ]qfnm ]mc cqhdc ax o]rr]fd sgqntfg
bnktlmr bnms]hmhmf P,4 ]mc lnkdbtk]q rhdudr oqhnq sn trd- Dkdldms]k
]m]kxrdr vdqd bnmctbsdc nm ] OdqjhmDkldq 13// Rdqhdr HH BGMR
dkdldms]k ]m]kxydq- Bnlokdwdr ne 0,Km13 ]mc 2,Km12 vdqd rxmsgdrhydc
]r oqduhntrkx qdonqsdc- Hmeq]qdc rodbsq] vdqd bnkkdbsdc nm ]m ?fhkdms
B]qx 52/ dpthoodc vhsg ] ch]lnmc ?SQ ]ss]bgldms- Q]l]m rodbsq]
vdqd bnkkdbsdc nm rnkhc r]lokdr hm ] 0llpt]qsy btudssd ]oodmcdc vhsg
] Sdffinm rsnobnbj trhmf ] Qdmhrg]v hmUh] bnmenb]k Q]l]mLhbqnrbnod+
dpthoodc vhsg ] 011 lV k]rdq ne v]udkdmfsg 674 ml %k]rdq onvdq 0/
]mc ] W4K naidbshud k]rdq(- Ld]rtqdldmsr vdqd s]jdm nm ]s kd]rs sgqdd
chfidqdms bqxrs]kr sn bnm ql qdoqnctbhahkhsx vghkd nmd ne sgd rodbsq] hr
qdonqsdc-
XJ bpxos([1yX P1M(2Sa[1X ,μ09μ0,M1[{) 1,Sa- Hm ] chmhsqnfdm kkdc

fknudanw+ ZJ%bqxos([ZSa%MQ1(2[ %3/ lf+ /-/27 llnk(+ 0 Sa+ v]r
chrrnkudc hm 24 *B+ mhsqnfdm r]stq]sdc+ Ds1N ]mc ok]bdc hm sgd eqddydq
nudqmhfgs- Sgd qdrtkshmf xdkknv rnktshnm oqnctbdc bqxrs]kr rths]akd enq
W,q]x chfiq]bshnm %8 lf+ 00 xhdkc(- HQ9 1831r+ 1778r+ 1706l+ 1651v+
162/v+ 1587v+ 0367l+ 0347l+ 0335l+ 0245r+ 0188l+ 015/r 0126r+
0024r+ 00/6r+ 0/67r+ 0/48r+ 881r+ 841r+ 822l+ 758r+ 716r+ 66/l+ 641l+
602l+ 580l+ 552r+ bl 0- ?m]k- B]kbc enq B61G07/M01N01Rh01J1Sa19 B+
3/-31: G+ 7-37: M+ 6-75- Entmc9 B+ 28-84: G+ 7-/3: M+ 6-12-
XJ1 07,b,5(2[yX P1M(2Sa[1X ,μ09μ0,M1[{) 3,Sa- Hm ] chmhsqnfdm kkdc

fknudanw+ ZJ%07b5(1[ZSa%MQ1(2[ %3/ lf+ /-/27 llnk( v]r chrrnkudc
hm 24 *B+ mhsqnfdm r]stq]sdc+ Ds1N ]mc ok]bdc hm sgd eqddydq nudqmhfgs-
Sgd qdrtkshmf xdkknv rnktshnm oqnctbdc bqxrs]kr rths]akd enq W,q]x
chfiq]bshnm %02 lf+ 06 (- HQ9 1827l+ 1776l+ 0361v+ 0342v+ 0241l+
0126r+ 00/3r+ 834r+ 754l+ 702r+ 660l+ 6//l+ 542r bl 0- ?m]k- B]kbc
enq B61G07/M7N07Rh01J1Sa19 B+ 28-57: G+ 7-22: M+ 4-04- Entmc9 B+
28-14: G+ 7-60: M+ 4-4/-
XJ bpxos([1yX P1M(2Fc[1X ,μ 9μ ,M1[{ : 0) 1() 4,Fc- Hm ] mhsqnfdm

kkdc fknudanw+ ZJ%bqxos([ZFc%MQ1(2[ %3/ lf+ /-/26 llnk( v]r
chrrnkudc hm 24 *B+ mhsqnfdm r]stq]sdc+ Ds1N ]mc ok]bdc hm sgd eqddydq

nudqmhfgs- Sgd qdrtkshmf xdkknv rnktshnm oqnctbdc bqxrs]kr rths]akd enq
W,q]x chfiq]bshnm %6 lf+ 8 (- HQ9 1831r+ 178/r+ 1708l+ 1651v+ 1618v+
1586v+ 0367l+ 0348l+ 0335l+ 0245r+ 0187l+ 015/r 0125r+ 0024r+
00/6r+ 0/67r+ 0/5/r+ 885r+ 841r+ 823l+ 758r+ 714r+ 658l+ 640l+ 600l+
58/l+ 551r+ bl 0- ?m]k- B]kbc enq B61G07/M01N01Rh01J1Fc19 B+ 3/-38:
G+ 7-38: M+ 6-76- Entmc9 B+ 28-24: G+ 7-80: M+ 6-50-

XJ1 07,b,5(2[yX MP1(2Fc[1X ,μ 9μ ,M1[{ W : 0) 1() 5,Fc- Hm ]
chmhsqnfdm kkdc fknudanw+ ZJ%07b5(1[ZFc%MQ1(2[ %3/ lf+ /-/22
llnk( v]r chrrnkudc hm 24 *B+ mhsqnfdm r]stq]sdc+ Ds1N ]mc ok]bdc hm
sgd eqddydq nudqmhfgs- Sgd qdrtkshmf xdkknv rnktshnm oqnctbdc bqxrs]kr
rths]akd enq W,q]x chfiq]bshnm %04 lf+ 1/ xhdkc(- ?m]k- B]kbc enq
B61G07/M01N01Rh01J1Fc19 B+ 28-63: G+ 7-23: M+ 4-04- Entmc9 B+ 28-14:
G+ 7-8/: M+ 3-45-

XJ SGE(5[yX SGE( P1M(1Fc[X ,μ19μ1,M1[XFc MP1(2[{) 7,Fc) ]mc
XJ SGE(5[XFc MP1(3[ 00,Fc- Hm ] chmhsqnfdm kkdc fknudanw+ Fc,
%MQ1(2 v]r chrrnkudc hm 24 *B+ mhsqnfdm r]stq]sdc+ SGE ]mc sgdm
]ccdc sn ] uh]k bnms]hmhmf JB7 ]s 66 J- Sgd rnktshnm v]r hlldch]sdkx
ksdqdc ]mc k]xdqdc vhsg 24 *B gdw]mdr ]mc qdok]bdc hm sgd fknudanw
eqddydq- Sgd qdrtkshmf nq]mfd rnktshnm oqnctbdc bqxrs]kr ne 7,Fc ]mc
00,Fc rths]akd enq W,q]x chfiq]bshnm ]esdq 13 g-

XJ bpxos([y SGE(X P1M(1Fc[1X ,μ19μ1,M1[{) 8,Fc- Hm ] chmhsqnfdm
kkdc fknudanw+ ZJ%bqxos([ZFc%MQ1(2[ v]r chrrnkudc hm 24 *B+
mhsqnfdm r]stq]sdc+ SGE ]mc ok]bdc hm sgd eqddydq nudqmhfgs- Sgd
qdrtkshmf nq]mfd rnktshnm oqnctbdc bqxrs]kr ne 8,Fc rths]akd enq W,q]x
chfiq]bshnm-

W,p]x Bpxrs]iinfp]oghb C]s]- Bqxrs]kknfq]oghb hmenql]shnm enq
bnlokdwdr 1,Sa+ 2,Sa+ 3,Sa+ 4,Fc+ 5,Fc+ 7,Fc+ 8,Fc+ 0/,Fc+ ]mc 00,
Fc+ hr rtll]qhydc hm sgd Rtoonqshmf Hmenql]shnm-

=RRNBH=SDC BNMSDMS
r Rtoonpshmf Hmenpl]shnm
Sgd Rtoonqshmf Hmenql]shnm hr ]u]hk]akd eqdd ne bg]qfd ]s
gssor9..otar-]br-nqf.cnh.0/-0/10.i]br-/b/0/10-

Bqxrs]kknfq]oghb cds]hkr enq 1,Sa+ 3,Sa+ 4,Fc+ 5,Fc+ 7,
Fc+ 8,Fc+ 0/,Fc+ ]mc 00,Fc %OCE(

Bqxrs]kknfq]oghb hmenql]shnm kd %1,Sa( %BHE(

Bqxrs]kknfq]oghb hmenql]shnm kd %5,Fc( %BHE(

Bqxrs]kknfq]oghb hmenql]shnm kd %4,Fc( %BHE(

Bqxrs]kknfq]oghb hmenql]shnm kd %7,Fc( %BHE(

Bqxrs]kknfq]oghb hmenql]shnm kd %00,Fc( %BHE(

=TSGNP HMENPL=SHNM
Bnppdronmchmf =tsgnpr

ShiihZl F BuZmr CdoUpsldms ne ;fdlhrspv Smhtdprhsv ne
;UihenpmhU Dpthmd ;UihenpmhU 70576,0-02 Smhsda IsUsdr9
npbhc-npf.////,///1,/540,307W: BlZhi9 vduZmr;tbh-dct

Ehihoo Etpbgc CdoUpsldms ne ;fdlhrspv Smhtdprhsv ne
;UihenpmhU Dpthmd ;UihenpmhU 70576,0-02 Smhsda IsUsdr9
npbhc-npf.////,///0,741/,2860: BlZhi9 ihoo-etpbgd;

tbh-dct

=tsgnpr
.trshm F JvZm CdoUpsldms ne ;fdlhrspv Smhtdprhsv ne
;UihenpmhU Dpthmd ;UihenpmhU 70576,0-02 Smhsda IsUsdr9
npbhc-npf.////,///2,/872,/04/

Rpcc eZmcrg AZiZrtapZlZmh CdoUpsldms ne ;fdlhrspv
Smhtdprhsv ne ;UihenpmhU Dpthmd ;UihenpmhU 70576,0-02 Smhsda
IsUsdr

Fnrcog S Whiicp CdoUpsldms ne ;fdlhrspv Smhtdprhsv ne
;UihenpmhU Dpthmd ;UihenpmhU 70576,0-02 Smhsda IsUsdr9
npbhc-npf.////,///0,63/3,84/W

Bnlokdsd bnms]bs hmenql]shnm hr ]u]hk]akd ]s9
gssor9..otar-]br-nqf.0/-0/10.i]br-/b/0/10

Intpm]i ne sgd =ldphb]m Bgdlhb]i Rnbhdsx otar-]br-npf.I=BR :pshbjd
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Mnsdr
Sgd ]tsgnqr cdbk]qd mn bnlodshmf m]mbh]k hmsdqdrs-

=BJMNUKDCFLDMSR

Sgd dwodqhldms]k o]qs ne sghr qdrd]qbg v]r rtoonqsdc ax sgd
M]shnm]k Rbhdmbd Entmc]shnm tmcdq BGD,0744217 %V-I-D-(+
]mc sgdnqdshb]k rstchdr vdqd rtoonqsdc ax BGD,07//320 %E-E-(-
Vd ]bjmnvkdcfd Clhsqx Ehrgl]m ]mc sgd TBH K]rdq Rodbsqnr,
bnox K]anq]snqhdr enq ]rrhrs]mbd vhsg Q]l]m rodbsqnrbnox-

PDEDPDMBDR
%0( Du]mr+ V- I-: Tkha]qqh+ S- ?-: Yhkkdq+ I- V- Hrnk]shnm ]mc W,q]x bqxrs]k
rsqtbstqd ne sgd ehqrs chmhsqnfdm bnlokdw ne ]m e,dkdldms lds]k+
Z%B4Ld4(1Rl[1M1- I- :l- Agdl- Pna- 0877+ 00. %1/(+ 5766 5768-
%1( S]m]ad+ X- Fqnto 2 Sq]mrhshnm Lds]k+ K]msg]mhcd+ ]mc ?bshmhcd,
Chmhsqnfdm Bnlokdwdr- Hm SpUmrhshnm JdsUi,Chmhspnfdm Anloidwdr:
Mhrgha]x]rgh+ X- Dc-: Vhkdx,UBG9 1/08: oo 330 363-
%2( Du]mr+ V- I-: ?kkdm+ M- S-: Yhkkdq+ I- V- E]bhkd Chmhsqnfdm Qdctbshnm
uh] Nqf]mnlds]kkhb Sl%HH( Bgdlhrsqx- I- :l- Agdl- Pna- 1//0+ 012
%21(+ 6816 6817-
%3( Du]mr+ V- I-: ?kkdm+ M- S-: Yhkkdq+ I- V- Dwo]mchmf Chu]kdms
Nqf]mnk]msg]mhcd Bgdlhrsqx9 Sgd Ehqrs Nqf]mnsgtkhtl%HH( Bnlokdw
]mc sgd Hm Rhst Nqf]mncxroqnrhtl%HH( Qdctbshnm ne Chmhsqnfdm-
:mfdu- Agdl- Gms- Dc- 1//1+ 30 %1(+ 248 250-
%4( Du]mr+ V- I-: Jnyhlnq+ R- ?-: Yhkkdq+ I- V- ? Lnmnlds]kkhb e
Dkdldms Bnlokdw ne Chmhsqnfdm9 %B4Ld4(2T%μ,M1(- I- :l- Agdl- Pna-
1//2+ 014 %36(+ 03153 03154-
%5( Du]mr+ V- I-: Kdd+ C- R- D]qkx cdudknoldmsr hm k]msg]mhcd,a]rdc
chmhsqnfdm qdctbshnm bgdlhrsqx- AUm- I- Agdl- 1//4+ 72 %3(+ 264 273-
%6( Du]mr+ V- I-: Kdd+ C- R-: Ingmrsnm+ L- ?-: Yhkkdq+ I- V- Sgd Dktrhud
%B4Ld3G(2Kt9 Hsr Rxmsgdrhr ]mc KmY2.J.M1 Qd]bshuhsx- NpfUmn,
ldsUiihar 1//4+ 13 %15(+ 5282 5286-
%7( Du]mr+ V- I-: Kdd+ C- R-: Khd+ B-: Yhkkdq+ I- V- Dwo]mchmf sgd KmY2.
?kj]kh,Lds]k Qdctbshnm Rxrsdl sn Nqf]mnlds]kkhb ]mc Gdsdqnkdoshb
Oqdbtqrnqr9 Enql]shnm ne Chmhsqnfdm Cdqhu]shudr ne K]msg]mtl- :mfdu-
Agdl- Gms- Dc- 1//3+ 32 %30(+ 4406 4408-
%8( Du]mr+ V- I-: Kdd+ C- R-: Qdfn+ C- A-: Odqnssh+ I- L-: Jnyhlnq+ R- ?-:
Lnnqd+ D- J-: Yhkkdq+ I- V- Dwo]mchmf Chmhsqnfdm Qdctbshnm Bgdlhrsqx
sn Sqhu]kdms K]msg]mhcdr uh] sgd KmY2.?kj]kh Lds]k Qdctbshnm Rxrsdl9
Du]kt]shnm ne sgd Fdmdq]khsx ne Enqlhmf Km1% ,μ19μ1,M1( Bnlokdwdr
uh] KmY2.J- I- :l- Agdl- Pna- 1//3+ 015 %33(+ 03463 03471-
%0/( Du]mr+ V- I-: Kdd+ C- R-: Yhkkdq+ I- V- Qdctbshnm ne Chmhsqnfdm sn
Ok]m]q Ahlds]kkhb L1% ,μ19μ1,M1( Bnlokdwdr ne X+ Gn+ Sl+ ]mc Kt
Trhmf sgd J.KmZM%RhLd2(1[2 Qdctbshnm Rxrsdl- I- :l- Agdl- Pna-
1//3+ 015 %1(+ 343 344-
%00( Du]mr+ V- I-: Kdd+ C- R-: Yhkkdq+ I- V-: J]ksrnx]mmhr+ M- Sqhu]kdms
Z%B4Ld4(1%SGE(Km[1% ,μ19μ1,M1( Bnlokdwdr ]r Qdctbhmf ?fdmsr
Hmbktchmf sgd Qdctbshud Gnlnknf]shnm ne BN sn ] Jdsdmd B]qanwxk]sd+
% ,μ3,N1BBBN(1- I- :l- Agdl- Pna- 1//5+ 017 %32(+ 03065 03073-
%01( Du]mr+ V- I-: Ytbbgh+ F-: Yhkkdq+ I- V- Chmhsqnfdm Qdctbshnm ax
Sl%HH(+ Cx%HH(+ ]mc Mc%HH( vhsg Rhlokd ?lhcd ]mc ?qxknwhcd Khf]mcr-
I- :l- Agdl- Pna- 1//2+ 014 %0(+ 0/ 00-
%02( L]mrdkk+ R- L-: J]ksrnx]mmhr+ M-: ?qmnkc+ O- K- Rl]kk Lnkdbtkd
?bshu]shnm ax Tq]mhtl Sqhr%]qxknwhcdr(9 Dwodqhldms]k ]mc Bnlots],
shnm]k Rstchdr ne Ahmchmf ne M1+ Bntokhmf ne BN+ ]mc Cdnwxfdm]shnm
Hmrdqshnm ne BN1 tmcdq ?lahdms Bnmchshnmr- I- :l- Agdl- Pna- 1/00+
022 %12(+ 8/25 8/40-
%03( B]lo]yyh+ D-: Rnk]qh+ D-: Eknqh]mh+ B-: Rbnodkkhsh+ Q- Sgd ehw]shnm
]mc qdctbshnm ne chmhsqnfdm trhmf k]msg]mhcdr9 oq]rdncxlhtl ]mc
mdncxlhtl ldrn,nbs]dsgxkonqogxqhmnfdm chmhsqnfdm bnlokdwdr-
Agdl- Anlltm- 0887+ 12+ 15/2 15/3-
%04( Bgdmf+ I-: S]j]sr+ I-: Edqftrnm+ L- I-: LbCnm]kc+ Q- Gdsdqnkdoshb
Sl%HH( Bnlokdwdr9 Nmd Lnqd Rtbbdrr enq Sqnehldmjn r Rbnqohnm]sdr-
I- :l- Agdl- Pna- 1//7+ 02. %4(+ 0433 0434-
%05( Bknjd+ E- F- M-: Ghsbgbnbj+ O- A- Qdudqrhakd Ahmchmf ]mc
Qdctbshnm ne Chmhsqnfdm ax ] Tq]mhtl%HHH( Odms]kdmd Bnlokdw- I- :l-
Agdl- Pna- 1//1+ 013 %21(+ 8241 8242-

%06( Qntrrdk+ O-: Rbnss+ O- Bnlokdw ne Chmhsqnfdm vhsg Sqhu]kdms
Tq]mhtl- I- :l- Agdl- Pna- 0887+ 01. %4(+ 0/6/ 0/60-
%07( I]qnrbghj+ E-: Lnlhm+ ?-: Mhde+ E-: Kd Fnee+ W- E-: Cd]bnm+ F- A-:
Itmj+ O- B- Chmhsqnfdm Qdctbshnm ]mc B,G ?bshu]shnm ax sgd Chu]kdms
Nqf]mnmdncxlhtl Bnlokdw Z%B4G1

sAt2(1Mc % ,H( J %Z07[ bqnvm,
5([- :mfdu- Agdl- 1//8+ 010 %5(+ 0026 0030-
%08( Du]mr+ V- I-: E]mf+ L-: Ytbbgh+ F-: Etqbgd+ E-: Yhkkdq+ I- V-:
Gndjrsq]+ Q- L-: Yhmj+ I- H- Hrnk]shnm ne cxroqnrhtl ]mc xssqhtl
bnlokdwdr ne ] sgqdd,dkdbsqnm qdctbshnm oqnctbs hm sgd ]bshu]shnm ne
chmhsqnfdm+ sgd %M1(

2 q]chb]k- I- :l- Agdl- Pna- 1//8+ 020 %20(+
00084 001/1-
%1/( Du]mr+ V- I-: E]mf+ L-: A]sdr+ I- D-: Etqbgd+ E-: Yhkkdq+ I- V-: Jhdry+
L- C-: Yhmj+ I- H- Hrnk]shnm ne ] q]chb]k ch]mhnm ne mhsqnfdm nwhcd %MN(1 -
MUs- Agdl- 1/0/+ 1 %7(+ 533-
%10( Vndm+ C- G-: Bgdm+ F- O-: Yhkkdq+ I- V-: Anxkd+ S- I-: Etqbgd+ E-:
Du]mr+ V- I- Dmc,nm aqhcfhmf chmhsqnfdm bnlokdw ne rb]mchtl- I- :l-
Agdl- Pna- 1/06+ 028 %31(+ 03750 03753-
%11( Bkd]udr+ O- ?-: Jhmf+ C- L-: Jde]khchr+ B- D-: L]qnm+ K-: Stm]+ E-:
LbHmmdr+ D- I- K-: LbL]rsdq+ I-: Kdvhr+ V-: Ak]jd+ ?- I-: Khcckd+ R- S-
Svn,Dkdbsqnm Qdctbshud B]qanmxk]shnm ne Sdqlhm]k Tq]mhtl%U( ]mc
Tq]mhtl%UH( Mhsqhcdr sn Bx]m]sd ax B]qanmLnmnwhcd- :mfdu- Agdl-
Gms- Dc- 1/03+ 42 %28(+ 0/301 0/304-
%12( Qx]m+ ?- I-: Yhkkdq+ I- V-: Du]mr+ V- Sgd Hlonqs]mbd ne sgd
Bntmsdq,b]shnm hm Qdctbshud Q]qd,D]qsg Lds]k Bgdlhrsqx9 Hrnk]shnm ne
ZXHH%MQ1(2[

0 ]mc BN Qd]bshuhsx sn Enql Xmdchnk]sd ]mc Dmdchnk]sd
Bnlokdwdr- AgdlhaUi Pahdmad 1/1/+ 00 %6(+ 1//5 1/03-
%13( Qx]m+ ?- I-: C]q]fn+ K- D-: A]k]rtaq]l]mh+ R- F-: Bgdm+ F- O-:
Yhkkdq+ I- V-: Etqbgd+ E-: Knmf+ I- Q-: Du]mr+ V- I- Rxmsgdrhr+ Rsqtbstqd+
]mc L]fmdshrl ne Sqhr %]lhcd( ZKm zM%RhLd2(1{2[

0 Bnlokdwdr ne
sgd Mnm,sq]chshnm]k ) 1 K]msg]mhcd Hnmr- Agdl- , Dtp- I- 1/07+ 13 %2/(+
66/1 66/8-
%14(Bnqadx+ I- E-:Vndm+ C-G-: O]ktlan+ B- S-: Ehdrdq+L- D-: Yhkkdq+ I-
V-: Etqbgd+ E-: Du]mr+ V- I- Khf]mc Deedbsr hm sgd Rxmsgdrhr ne Km1)
Bnlokdwdr ax Qdctbshnm ne Sqhr%bxbknodms]chdmxk( Oqdbtqrnqr
Hmbktchmf B G Anmc ?bshu]shnm ne ]m Hmcdmxk ?mhnm- NpfUmnldsUiihar
1/04+ 23 %04(+ 28/8 2810-
%15( Lndgqhmf+ R- ?-: Adksq]m,Kdhu]+ L- I-: O]dy,Gdqm]mcdy+ C-:
?qq]sh],Odqdy+ Q-: Yhkkdq+ I- V-: Du]mr+ V- I- Q]qd,D]qsg Lds]k%HH(
?qxknwhcdr9 Rsqtbstqd+ Rxmsgdrhr+ ]mc DOQ Rodbsqnrbnox ne ZJ%1-1-1,
bqxos]mc([ZRb%NB5G1

sAt1,1+5,Ld,3(2[- Agdl- , Dtp- I- 1/07+ 13 %57(+
07/48 07/56-
%16( Gnkk]mc+ O- K- Lds]k chnwxfdm ]mc lds]k chmhsqnfdm
bnlokdwdr9 vgdqd ]qd sgd dkdbsqnmr= CUis- SpUmr- 1/0/+ 28 %12(+
4304 4314-
%17( Ehdrdq+ L- D-: Vndm+ C- G-: Bnqadx+ I- E-: Ltdkkdq+ S- I-: Yhkkdq+ I-
V-: Du]mr+ V- I- Q]l]m rodbsqnrbnox ne sgd M M anmc hm q]qd d]qsg
chmhsqnfdm bnlokdwdr- CUis- SpUmr- 1/05+ 34 %26(+ 03523 03533-
%18( Ghsbgbnbj+ O- A-: Gtkjdr+ ?- F-: K]oodqs+ L- E-: Kh+ Y- Bdqhtl%hhh(
ch]kjxk chsghnb]qa]l]sdr eqnl ZBdzM%RhLd2(1{2[ ]mc sdsq]]kjxksghtq,
]l chrtkehcdr+ ]mc ZBd%ν1,R1BMDs1(3[ eqnl sgd BdHHH oqdbtqrnq: SaHHH
]mc McHHH ]m]knftdr- CUis- SpUmr- 1//3+ 0+ 018 025-
%2/( L]bCnm]kc+ L- Q-: Yhkkdq+ I- V-: Du]mr+ V- I- Rxmsgdrhr ne ]
Bqxrs]kkhmd Lnkdbtk]q Bnlokdw ne X1)+ Z%07,bqnvm,5(J[,
Z%B4G3RhLd2(2X[- I- :l- Agdl- Pna- 1/00+ 022 %3/(+ 04803 04806-
%20(L]bCnm]kc+ L- Q-: A]sdr+ I- D-: Yhkkdq+ I- V-: Etqbgd+ E-: Du]mr+V-
I- Bnlokdshmf sgd Rdqhdr ne ) 1 Hnmr enq sgd K]msg]mhcd Dkdldmsr9
Rxmsgdrhr ne Lnkdbtk]q Bnlokdwdr ne Oq1)+ Fc1)+ Sa1)+ ]mc Kt1)- I- :l-
Agdl- Pna- 1/02+ 024 %15(+ 8746 8757-
%21( Cnxkd+ K- Q-:Vnnkdr+ ?- I-: Idmjhmr+ K- B-: Stm]+ E-: LbHmmdr+ D- I-
K-: Khcckd+ R- S- B]s]kxshb Chmhsqnfdm Qdctbshnm sn ?llnmh] ]s ]
Sqh]lhcn]lhmd Shs]mhtl Bnlokdw- :mfdu- Agdl- Gms- Dc- 1/07+ 46
%10(+ 5203 5207-
%22( Q]rdssh+ E- Nm Sgd Q]l]m Deedbs hm Ch]snlhb F]rdr- Opna- MUsi-
:aUc- Pah- T- P- :- 0818+ 04 %2(+ 123-
%23( A]bj+ Q- ?-: Vhkkhr+ B-: Q]lr]x+ C- ?- Sgd Md]q,tksq]uhnkds
?arnqoshnm Rodbsqtl ne Chhlhcd U]onq- AUm- I- Agdl- 0863+ 41 %5(+
0//5 0/01-
%24( Ldhg]tr+ J- Q-: Bnqadx+ I- E-: E]mf+ L-: Yhkkdq+ I- V-: Knmf+ I- Q-:
Du]mr+ V- I- Hmektdmbd ne ]m Hmmdq,Rogdqd J) Hnm nm sgd L]fmdshb

Intpm]i ne sgd =ldphb]m Bgdlhb]i Rnbhdsx otar-]br-npf.I=BR :pshbjd
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Adg]uhnq ne M1
2 Q]chb]k,Aqhcfdc Chk]msg]mhcd Bnlokdwdr Hrnk]sdc

Trhmf ]m Dwsdqm]k L]fmdshb Ehdkc- Gmnpf- Agdl- 1/03+ 42 %5(+ 2/88
20/6-
%25( E]mf+ L-: A]sdr+ I- D-: Knqdmy+ R- D-: Kdd+ C- R-: Qdfn+ C- A-: Yhkkdq+
I- V-: Etqbgd+ E-: Du]mr+ V- I- %M1(

2 Q]chb]k Bgdlhrsqx uh] Sqhu]kdms
K]msg]mhcd R]ks.?kj]kh Lds]k Qdctbshnm ne Chmhsqnfdm9 Mdv Rxmsgdrdr
]mc Dw]lokdr ne %M1(

1 ]mc %M1(
2 Bnlokdwdr ]mcCdmrhsx Etmbshnm]k

Sgdnqx Bnlo]qhrnmr ne Bknrdc Rgdkk Rb2)+ X2)+ ]mc Kt2) udqrtr 3e8

Cx2)- Gmnpf- Agdl- 1/00+ 4. %3(+ 0348 0358-
%26( Qhmdg]qs+ I- C-: E]mf+ L-: Du]mr+ V- I-: Knmf+ I- Q- Rsqnmf
dwbg]mfd ]mc l]fmdshb aknbjhmf hm M1

2 ,q]chb]k,aqhcfdc k]msg]mhcd
bnlokdwdr- MUs- Agdl- 1/00+ 2 %6(+ 427 431-
%27( Qhmdg]qs+ I- C-: E]mf+L-: Du]mr+ V- I-: Knmf+ I- Q- ? M1

2 Q]chb]k,
Aqhcfdc Sdqahtl Bnlokdw Dwghahshmf L]fmdshb Gxrsdqdrhr ]s 03 J- I-
:l- Agdl- Pna- 1/00+ 022 %25(+ 03125 03128-
%28(L]bCnm]kc+L- Q-: A]sdr+ I- D-: Ehdrdq+ L- D-: Yhkkdq+ I- V-: Etqbgd+
E-: Du]mr+ V- I- Dwo]mchmf Q]qd,D]qsg Nwhc]shnm Rs]sd Bgdlhrsqx sn
Lnkdbtk]q Bnlokdwdr ne Gnklhtl%HH( ]mc Dqahtl%HH(- I- :l- Agdl-
Pna- 1/01+ 023 %1/(+ 731/ 7312-
%3/( Kdbnmsd+ M-: Lntsds+ I-: Bnmrs]mshm+ S-: Lnksnm+ E-: Oghkntyd+ B-:
Sgnl]r+ E- Bnnqchm]shnm Bgdlhrsqx ne sgd Qdcnw Mnm,Hmmnbdms
Khf]mc Ahr%1,]lhmn,2+4,ch,sdqs,atsxkogdmxk(]lhmd vhsg Fqnto 0/
Lds]k Hnmr %Mh+ Oc+ Os(- Dtp- I- Gmnpf- Agdl- 1/07+ 1.07 %05(+ 0641
0650-
%30( Rghl]y]jh+ X-: Rs]bj+ S- C- O-: Rsnqq+ S- Cds]hkdc Du]kt]shnm ne sgd
Fdnldsqhb ]mc Dkdbsqnmhb Rsqtbstqdr ne Nmd,Dkdbsqnm Nwhchydc Fqnto
0/ %Mh+ Oc+ ]mc Os( Lds]k%HH(,%Chr]khbxkhcdmd(ch]lhmd Bnlokdwdr-
Gmnpf- Agdl- 1//8+ 37 %06(+ 7272 7281-
%31( Rg]mmnm+ Q- Qduhrdc deedbshud hnmhb q]chh ]mc rxrsdl]shb rstchdr ne
hmsdq]snlhb chrs]mbdr hm g]khcdr ]mc bg]kbnfdmhcdr- :asU ApxrsUiinfp-
Pdas- :9 Apxrs- Ogxr- Cheep- Sgdnp- Edm- ApxrsUiinfp- 0865+ 21 %4(+ 640
656-
%32( L]mqhptdy+ I- L-: Adqb]v+ I- D- Oqdo]q]shnm ne ] chmhsqnfdm
bnlokdw ne ahr %odms]ldsgxkbxbknodms]chdmxk( yhqbnmhtl %HH(-
Hrnk]shnm ]mc oqnsnm]shnm kd]chmf sn rsnhbghnldsqhb qdctbshnm ne
chmhsqnfdm sn gxcq]yhmd- I- :l- Agdl- Pna- 0863+ 85 %08(+ 5118 512/-
%33( R]mmdq+ Q- C-: L]mqhptdy+ I- L-: L]qrg+ Q- D-: Adqb]v+ I- D-
Rsqtbstqd ne- lt-,chmhsqnfdm,ahr %ahr %odms]ldsgxkbxbknodms]chdmxk(
chmhsqnfdmyhqbnmhtl %HH((+z%g4,B4%BG2(4(1YqM1{M1- I- :l- Agdl-
Pna- 0865+ 87 %15(+ 7240 7246-
%34( Onnk+ I- ?-: Knajnurjx+ D-: Bghqhj+ O- I- Gxcqnfdm]shnm ]mc
bkd]u]fd ne chmhsqnfdm sn ]llnmh] vhsg ] yhqbnmhtl bnlokdw- MUstpd
1//3+ 316 %5863(+ 416 42/-
%35( Adqmrjndssdq+ V- G-: Knajnurjx+ D-: Bghqhj+ O- I- Jhmdshbr ]mc
Ldbg]mhrl ne M1 Gxcqnfdm]shnm hm Ahr%bxbknodms]chdmxk( Yhqbnmhtl
Bnlokdwdr ]mc Chmhsqnfdm Etmbshnm]khy]shnm ax 0+1,?cchshnm ne ]
R]stq]sdc B GAnmc- I- :l- Agdl- Pna- 1//4+ 016 %3/(+ 03/40 03/50-
%36( Aqhmsyhmfdq+ G-: Adqb]v+ I- D- Ahr %odms]ldsgxkbxbknodms]chdmxk(
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